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IMPERIAL CABLES. 


THE deliberations of the Pacific Cable Conference this week 
at the Colonial Office have, we hope, by this time resulted 
in a satisfactory solution of the less pleasant problems which 
have arisen in regard to the a'l-British Cable. Those less 
pleasant problems concern chiefly the action of New South 
Wales in permitting the Eastern Extension Telegraph Co. 
to enter into competition with the Pucific Cable Board 
under circumstances when, to say the least, it was lacking in 
prudence to doso. They concern also the attitude of the 
Colonial Office itself in reference to the whole history of the 
Pacific cable, whereby the price paid was augmented 
enormously above normal valuations, and the gutta-percha 
market was forced into an artificial condition from which it 
has never recovered. ‘hey concern, again, such stumblings 
at figures as were evidenced by the Chancellor of the 
Exchequer in criticising the data presented by Sir 
Edward Sassoon on behalf of the deputation on 
Imperial Cables and Rates—figures which Sir Edward sub- 
sequently proved in the Zimes to be correct. And finally 
they concern the system of terminal rates, which are, in 
effect, unfair taxes upon cable messages, and which are in 
no way balanced by rates levied upon messages received in 
this country. 

The representatives at the Conference included Lord 
Jersey, Sir Sandford Fleming, and Sir William Maulock, 
who watch the interests of the Australian Commonwealth, 
New Zealand, and Canada respectively, while this country, 
presimably, has its advocate in the Secretary of S:ate for 
the Colonies. At a moment when the whole question of an 
all-British cable is in the scales, it would be out of place 
here to enter into controversy. We may, however, direct 
attention to the increasing testimony of the Co!onies as to their 
desire for the facilities which would be afforded by such a sys- 
tem of cables as wascontemplated by Lord Burleigh’s Commit- 
tee ; and we may point to theenormous and wide-spread benefits 
conferred already upon the Empire by the Pacific route. 
We have before us the report of the Ottawa Board of Trade 
respecting this matter, wherein are given the replies of 
representative British subjects from all corners of the 
Empire, unanimously in favour of the project. These 
replies inciude expressions of ojinion from the Government 
of Madras, the Bengal Chamber of Commerce, the Upper 
India Chamber of Commerce, the Rangoon Trade Associa- 
tion, the Government of Burmah, the Singapore Chamber of 
Commerce, the Orange River Chamber of Commerce, and 
the Chambers of Commerce of Georgetown (Demerara), 
Trinidad, Queensland, Bandaberg, Brisbare, Rockhampton, 
Toowoomb., and Warrnambool, the British Empire League 
of Australia, and the Governor-General of New Zealand. 
Add to this the cordial sympathy with which the scheme is 
looked upon by this country, and it is obvious that 
the enterprise is regarded as practical, and as desirable 
by all who are able to judge of its merits from ~ the 
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standpoint of the well-being of the Empire. From 
the Australian aspect, the advantages already derived from 
the Pecific cable have been concisely summarised by Mr. 
Staniforth Smith in the Commonwealth Parliament. He 
estimates that, as a result of the reduced cable charges, the 
people of Australia have been saved the annual expense of 
£600,000. The rate to Asia from Australia, as a secondary 
result of the laying of the Pacific cable, has been reduced fiom 
4s, 10d. to 2s. 6d. a word. Moreover, it has given Australia 
direct communication with the Continent of Africa ; it has 
enabled Australia to wipe out the large subsidies and the large 
guarantecs given to the old company ; and it has opened up 
trade and intercourse with North America. But if such a 
cable has done this for Australia, it has conferred similar 
benefits upon our otker Colonier, and it is eloquent testimony 
of what might reasonably be expected to result frcm the 
completion of the all-British scheme. The recommendations of 
Lord Burleigh’s Committee included the construction of a 
cable connecting either Rodriguez and Ceylor, Cocos- 
Keeling and Ceylon, or Cocos-Keelirg ard Singapore. 
It recommended also the construction of a _ landline 
between the Straits Settlements and Burmah. Farther, 
it advised the laying of an all-British cable to St. Lucia, 
and pointed out that the introduction of “ deferred” 
rates—i.e., cheap rates for messages that are declared to be 
not urgent—wculd be welcomed. It is of little moment 
whether the matter be regarded as a mere financial enter- 
prise, as a means for securing an alternative British route 
for British intercommunications, or as an element in 
strategical efficiency ; the need for an all-British cable is 
now established, and it will ccme into existence when 
Chancellors of this Empire have learned to “think 
Imperially.” 








THE COST OF TRAMWAY EQUIP- 
MENT. 


WHEN the large cities are taken out of the calculation, the 
average expenditure and receipts per car-mile on our tram- 
ways are too nearly equal to suggest any great prosperity, 
and everyone ought to be coming to the conclusion to which 
some have been forced —unpleasantly and unwillingly— 
already, that a large portion of our tramway mileage is over- 
capitalised. In some cases the surplus capital is not tangibly 
represented ; in many more it is much too evident. 

The cure for the first evil would have to go deep, and 
does not lie in any considerable degree within the power of 
the engineers ; but the second evil is largely the fault of 
the designers, and can be checked either by them or by 
those who engage them. 

We all know how to value uniformity, although many of 
us do not ensue it ; and we appreciate, too, that uniformity 
—standardisation, to use the clumsy popular word—may be 
carried to the pitch of an unwholesome craze. 

The Standards Committee has done work which is invalu- 
able, and which will have far-reaching effects that we cannot 
presume to calculate, but it is to be hoped that engineers 
will not take the standards which the Committee is setting 
up as inviolable, for no member of that Committee would 
countenance such an assumption. 













































It is all very well to ercct heavy standard poles flaunting 
in all their massive finery a full complement of scroll-work, 
finiale, collars and bases; to lay a solid bed of 6 to 1 
concrete over most of the street, and to pave with expensiv: 
dressed setts expensively grouted ; itis all very well to do these 
things—and others like them—on routes which will returr 
10d. per car-mile (who sniffed 7), on a sufficiency of miles 
to pay for the capital and the depreciation thereof, but what 
about those routes, or paits of routes, where the population, 
either permanent or floating, cannot by any means support 
a service which will give an adequate financial return on 
such elaborate construction? The earlier lines were models 
in this respect. On the old South Staffordshire line, for 
instance, the poles look like weedy gas lamp columns after 
one’s eyes have become accustomed to the heavy three- 
section steel pole used on the modern lines all around. But 
those poles—which could be dropped through the smallest 
of the standard poles without touching the sides—have 
stood, and stood well in most cases, for nearly 20 years ; 
whereas the line would have b2en derelict long ago, if city con- 
struction had been fashionable at the time. Kidderminster 
supplies even a better example. This line connects Kidder- 
minster with the Severn village of Stourport, the length of 
line between these places being 4 miles, The capital sub- 
scribed to the original Kidderminster and Stourport E.T. Co. 
was £57,000 for a total mileage of 4:6, making the total 
capital outlay per mile about £12,000. Even with that 
reasonable outlay the annual dividend has never exceeded 
4 per cent., and it is obvious that a further expenditure 
of £4,000 per mile, which would hardly bring it up 
to the English average cost per mile, would have reduced the 
dividends to vanishing point. As it is the line is laid out 
on the most economical plan, and we do not hear that the 
slenderness of the construction has done anything to increase 
the working expenses beyond the normal. 

It is not wise to use a concrete cate to point a moral, for 
hostile critics will always seize the opportunity to turn the 
edge of the moral by exposing the irrelevant features of the 
illustration, acd we hasten to protect curselves by adding 
that we have used there two Midlard examples of cheap con- 
struction, not because we think the same practice could be 
followed in any or every system which groans under the 
incubus of poor routes, but because we do think that 
attention should be diawn more widely to the fact that it is 
possible, when occasion seems to demand it, to reduce capital 
expenditure below the figure which has been set by a solid 
body of consulting engineers, borough surveyors, and com- 
mittee men. 

First of all, of course, it is necessary that the promoters of 
a system of tramways shall have the prescience to realise 
what routes or parts of routes will bear £16,000 and what 
£10,000 construction ; ard that very prescience it is that 


is so conspicuously absent a feature of many lines which we 
have had the opportunity to inspect. 








In the Electrical World and Engineer 
(New York) of March 25th there 
appeared an article written by Mesers. 
A. E. Kennelly and 8S. E. Whiting on some tests that they 
had carried out. on tantalam lamps. In the same journal 
of June 3rd there is another a:ticle on the same subject by 
Dr. Louis Bell and Prof. W. L. Puffer. 


Tantalum 
Lamps. 
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Messrs. Kennelly and Whiting give the results of their 
investigations upon the change of resistance and candle- 
power that takes place with change of voltage, and compare 
them with the results obtained on a carbon filament. 

Starting from zero voltage and increasing the pressure 
gradually, they find that, in the case of the carbon filament, 
the resistance falls at first, remains practically constant at 
rather less than half the cold resistance at from 65 per cent. 
to 80 per cent. of the normal working voltage of the filament, 
and then rises slightly. 

The tantalum lamp, on the other hand, has a very low 
cold resistance, rising at first rapidly and afterwards more 
slowly as the pressure is increased, till, at normal voltage, it 
is no leas than 5} times the cold resistance. This property of 
the tantalum filament is of considerable value, as it guards 
the filament to a great extent from the evil effects of an 
abnormal increase of current following upon an abnormal 
rise of voltage. 

The candle-power of a carbon Jamp consuming 4°*2 watts 
per candle-power was found to increase 5 per cent. for a 
rise of pressure of 1 per cent., whereas for the same rise of 
pressure a tantalum filament working at 2°2 watts per 
candle-power only increased in candle-power by 3°7 per cent. 

Messrs. Kennelly and Whiting find that the distribution 
of the light from a tantalum lamp is practically uniform 
in a horizontal plane, which is only what might be 
expected from the form of the filament. Experimenting 
with frosted bulbs they find that the mean spherical candle- 
power is 73 per cent. of the mean horizontal candle-power, 
the candle-power at 90° below the horizontal being 32 per 
cent. of the mean horizontal candle-power. This figure of 
73 per cent. for the ratio of mean spherical candle-power to 
mean horizontal candle-power is from 10 per cent. to 15 per 
cent, Jower than that found for the carbon filament by other 
observers. 

Dr. Louis Bell and Prof. Puffer have gone rather more 
fully into the distribution of light from the tantalum lamp. 
They also give the results of life tests, which are of interest. 

The lamps experimented upon were provided with clear 
glass bulbs. The candle-power in a horizontal plane was 
found to be practically uniform. The distribution of light 
at angles below the horizontal, expressed as a percentage of 
~ mean horizontal candle-power, was found to be as 
follows :— 


Angle below Candle-power, expressed as percentage 


horizontal. of mean horizontal candle-power. 
O degrees 100 per cent. 

3 " 7 

60 46 

90 yy 123 


The mean spherical candle-power, when worked out from 
these figures, comes to 73°4 per cent. of the mean hori- 
zontal candle-power, which is in close agreement with the 
— given by Messrs, Kennelly and Whiting for frosted 

ulbs, 

On life test the tantalum lamps experimented with by Dr. 
Louis Bell and Prof. Puffer started with an inefficiency of 
1°9 watts per candle, and at the end of 800 hours the watts 
per candle had increased to 2°25, the mean throughout 800 
hours’ use being 2°05 watts per candle-power. 

A carbon lamp, taken at random from stock and run on 
the same circuit. as the tantalum lamps, consumed 3°3 watts: 
per candle at start and 3°75 watts per candle at 800 hours, 
the mean throughout the 800 hours being 3°5 watts per 
candle-power. 

These figures show a saving of over 40 per cent. in favour 
of the tantalum lamp. The mean of 3°5 watts per candle- 
power for the carbon filament throughout 800 hours is, 
however, quite exceptional, at any rate in England, the 
average of all makes being about 4 watts per candle-power. 
It would appear, therefore, that the saving in favour of the 
tantalum lamp is even greater than 40 per cent. 

Dr. Louis Bell and Prof. Puffer rightly observe that 
if the lamps that were..sent to them are fairly typical 
examples of the tantalum lamp, its; life efficiency is 


so good as to make it cheaper to use tantalum lamps at 
about 4s. each rather than carbon lamps that ‘are jgiven 
away free. : 





In a case which was recently heard 
by Mr. Justice Farwell, a curious point 
arose as to whether the Birmingham 
Corporation supplying electricity was entitled to take 
water from a canal for condensing purposes at its 
generating station. The case was fully reported in 
our columns. The interest of the case lies not-in the 
fact that the judge decided that a generating station 
was not a manufactory, but in the fact that it 
draws attention to the question whether undertakers are 
entitled to use any water supply which may be convenient 
for the purposes of condensing. In the case of a canal, it 
is clear that water from that source can only be used in the 
exercise of a special Parliamentary power, inasmuch as a 
canal company is the creation of statute, and has the right 
of disposing of its water in such manner as it shall think 
proper. But what of the rights of electrical undertakers. to 
use water from a neighbouring stream or tidal water? It 
would seem that so long as water is not contaminated (as, 
for instance, by oil or other foreign matter) when being 
used in condensers, there can be no reasonable objection 
to the water of a stream being used. In the case of a stream 
which is polluted by the effluents from many factories higher 
up, it is apprehended that there can be no objection to the 
use of the water for condensing purposes. 


‘Water for Con- 
densing Purposes. 





Wirs this issue of the ELzorricaL 
Review our readers should receive 
Table I., the first part of our annual 
statistical tables, relating to the electrical supply under- 
takings, power distribution companies, tramways and rail- 
ways of the United Kingdom, Very many additions have 
been made to the tables, and year by year the work of com- 
piling and revising them grows more arduous. There are 
now more than 16,000 separate items entered, and in so 
great a number it is impossible to hope that no errors will 
be found ; where this is the case, we appeal to the indulgence 
of our readers. To the engineers, secretaries, managers 
and other gentlemen who have kindly furnished us with 
information for use in these tables, we offer our cordial 
thanks, and we trust that the tables may be of some service 
to them during the year. 


Electricity 
Works Tables. 





Tue American Consul at Frankfort 
— poleny-nie reports upon a lecture given in Frank- 
orkers in t 
America. fort by Director Back, of the Frankfort 
Industrial School. Mr. Back was a 
German Commissioner for St. Louis Exposition and had 
looked into the apprentice system of America, and he found 
that there was small opportunity for the young American to 
acquire skill beyond that of the machine worker, so that the 
American became painfully familiar with some one detail, 
and the way to compel a given machine to make that 
detail. For machines which require a final hand 
adjustment, the foreign imported workman becomes 
necessary. The Jack of trained men has _ brought 
about the trade school, and excellent legislation has been 
enacted, but to small purpose, because American employers 
are ‘all for the ‘present, and will not attempt to train 
apprentices ; the Government itself is about the worst 
employer, for it employs no apprentices, A Philadelphia 
firm, however, does employ three classes of apprentice, and 
some firms in America are beginning to pay serious attention 
to the growing scarcity of that really skilled labour that is 
necessary even where the very fullest use is made of 
machinery. America. cannot go on for ever getting, 
European skilled labour, as has been the case in the past, 
and the American employer will have to face the apprentice: 


question in some form, - 
D 
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ALTERNATING-CURRENT BOOSTERS. 


THE accompanying illustrations show some special arrange- 
ments of variable ratio transformers made under the Burnand 
patents, to the specification aud design of Mr. 8. E. Fedden, 
for boosting long low-tension feeders supplying some of the 
outlying suburbs of Sheffield, and for adjusting the voltage 
on the local circuits of the new generating station, which is 
situated at some distance from the centre of the supply area, 
and in consequence has to be run at a pressure considerably 
in excess of that normally obtained at the feeding points. - In 
the latter case, a reversing switch is. provided which enables 
the shunt connections to be changed, and the booster used 
for raising or lowering the voltage, as may be required. 

The transformers consist of a laminated core built up in 
the form of a hollow square, upon the limbs of which four 
coils are wound. These are of triangular cross-section, 
approximately filling the interior of the square core. The 
layers of primary and secondary winding are interleaved, 
and the latter is divided into 16 equal sections from which 
tappings are taken to the contacts of the switch, which is 
arranged on a vertical panel above the transformer. 

The revolving contact brush is mounted on a horizontal 
earth-connected spindle, from which it is insulated, and is 
combined with a small brush and ring connected to a resist- 
ance coil in the case, which enables it to break and make 
the steps without interrupting or short-circuiting the 
sections. 

The shunt connections are made through a Ferranti oil 
fuse and a multiple break reversing switch, which is worked 





Figs. 1 anp 2,—324-Kw. ADJUSTABLE STATIONARY 


Boostee, With IntaRuocKkep Suvuat 
Reversina Switog. 


by a small hand wheel below the large switch and interlocked 
with it by means of a bolt rod and cam; this renders it 
impossible to move the main brush off the first or “no 
boost” contact until the shunt has been made in one direc- 
tion or the other. This is necessary, as the insertion of the 
secondary winding in the circuit with the shunt coil open 
would lead to a dangerous rise of pressure in the latter. 
Similarly, after the main brush has been moved on to any of 
the contacts other than the first one, it is impossible to open 
or reverse the shunt switch. 

A small lamp is provided which glows when the switch is 
astride two contacts, thus warning the operator against 
leaving it in that position. 

The whole apparatus is enclosed in a cast-iron tank; 
ready access to the switch and connections is gained by 
removing the metal cover. The operating spindles are 
taken through hoies in the plate-glass front, which protects 
the operator from accidental contact with the switch. 

- The capacity of the reversible transformer is 32} Kw., its 
iron loss being 320 watts at 2,000 volts, and it allows ‘of 
increasing or reducing the voltage of the'cireuit with which: 





it is in series by 160 volts in 16 steps of 10-volté each, the 
working voltage being from 2,100 to 2,250. 

It can be connected with the inner or outer condactor of 
the feeder to jbe boosted, as may be most suitable, and is 
provided with connections for rubber cables, or boxes for 
tailing and sealing lead-covered concentrics. 

In the case of the feeder booster, a shunt switch is inter- 
locked automatically with the regulating switch, so that 
when no boosting is ia progress, as is the case on lighting 
load during the greater part of the 24 hours, the transformer 
is not magnetising, and the consequent loss of energy is 
avoided, ' 

J. B. 








NOTES ON IRON LOSS, 


By F. LYDALL. 





In the writer’s opinion no apology is necessary for the publi- 
cation of these notes ; -for- although the study of iron loss 
has attracted the attention of many engineers and physicists, 
there is still room, if we may judge by their writings, for 
any experiments or suggestions that will throw new light 
on the subject. To justify this statement, it will be quite 
sufficient to refer to the following investigations :— 

First, the original researches of Steinmetz, with the 





Fig. 3.—HiagH Paessoge Fasper Boosrar, 
wita Avromatic INTHRLOCKED 
Saunt Switca. 


resulting statement that the loss due to hysteresis varied as 
the 1°6th power of the maximum induction: 

Secondly, a series of experiments* carried out by Dr. John 
Hopkinson and others, which seemed to show that the loss 
per cycle due to hysteresis was to some extent dependent on 
the time in which the cycle was completed. 

Thirdly, the recent paper by Mr. Mordeyt, in which he 
investigated the total losses in a ring of iron stampings 
when magnetised by an alternating current, and found that 
the total loss due to hysteresis and eddies apparently varied 
as the 1-6th power of the induction. 

The above deal only with iron loss pure and simple, 
whereas the following deal with iron loss as it occurs in the 
revolving parts of dynamo-electric machines :— 

First, Prof. Bailey’s researches on the losses in iron 
plates when revolved in a constant magnetic field. Under 
these circumstances, the variation of the iron loss seemed to 
follow a law absolutely different to that enunciated by 
Steinmetz. ; 





* Proc. Royal Soc., 1893.- + Bee Electrician, September.2nd, 1904. 
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Secondly, the results of actual tests on direct-current 
generators as given in Messrs. Parshall and Hobart’s book 
on “ Electric Generators,” in many of which the losses 
measuréd were twice or two and a half times the amount 
that would be predicted by the use of the usual ‘hysteresis 
and eddy current constants. 

Thirdly, attempts to account for this behaviour on the 

part of commercial generators, as, for instance, the paper by 
Niethammer,* in which the discrepancy is attributed to the 
distribution of the magnetic field not following a sine law ; 
and also the paper by Mr. Thornton,t in which the surplus 
watts are accounted for by the eddy currents in the solid 
yokes, 
’ ‘These references will suffice to prove that the last word 
has not been said with regard to iron loss, and, in the writer’s 
opinion, the matter will never be reduced to a system of 
formulee which can be relied upon in all cases to predict what 
will happen. 

The following gives an account of a few experiments that 
were made some time ago by a method similar to that adopted 
by Mr. Mordey in his researches referred to above; and a 
uggestion is also put forward as to the unidentified losses in 
the armatures of electric generators. 

The purpose with which the experiments were undertaken, 
was to ascertain how far the Steinmetz law held good with 
high densities such as 20,000 c.G.s. lines per square centi- 
metre, a valae which is reached in almost all direct-current 
generators at the roots of the teeth on the armature. The 
difficulties to be overcome were as follows :—(1) A very 
large magnetising force was required ; (2) It was, therefore, 
essential that the iron loss should be measured as a direct 
measurement, and not as the difference between the total loss 
and the magnetising c*r ; (3) Some direct observation of 
the maximum induction was n cessary. 

The first two difficulties were met as follows :—A number 
of rings were stamped out of armature iron, the internal 
diameter of each being 160 mm, and the external diameter 
205 mm. ‘These rings were bound together with tape, and 
two sets of windings were put on. The first winding con- 
sisted of 400 turns of fine wire, wound in four sections and 
distributed uniformly round the ring. The eight ends of 
the four sections were brought away so that the four sections 
could be put in series or in parallel. Outside this winding 
was a complete layer of insulation, and over that were four 
sections each containing 400 turns of thick wire. This was 
about as many wires as could be put on the ring, and a very 
large magnetising force could be obtained for a few minutes 
at a time without actually destroying the insulation. 

The direct measurement of the iron loss was obtained by 
means of a wattmeter, one coil of which was connected to the 
fine wire coil on, the ring, while the other was put in series 
with the magnetising coil. The watts. measured by the 
wattmeter were therefore dependent on the back u.M.r. in 
the windings and not on the applied EM F. ; and just as the 
potential difference due to the ohmic resistance of the 
magnetising coil was eliminated from the voltage applied to 
the wattmeter, so the watts absorbed in this coil were 
eliminated from the measurement by the wattmeter. 

It may be worth while to say a few words by way of 
description of the wattmeter employed, as it was specially 
designed to give a direct reading with a power factor as 
small as 3 or 4 per cent. The fine wire coil was wound on 
an ebonite former, and consisted of 400 turns of double 
silk-covered copper wire of *1 mm. diameter having a resist- 
ance of 234 ohms. The approximate measurements of the 
coil were 4 in. vertically x 2 in. horizontally. This coil 
was suspended by a fine platinum wire 13 in. long, which 
served also to provide the necessary controlling force. The 
second connection was made by means of a copper strip at 
the bottom in the shape of a spiral. For the purpose of 
taking direct measurements, a small mirror was mounted on 
the axis of the coil for use with a lamp and a transparent 
scale. The fixed coil was made of 42 turns of 1°6 mm. 
copper wire enclosing the fine wire coil. 

With regard to the third difficulty to be met, a few words 
of explanation may suffice. If the wave form of the £.M.F. 
induced in the fine wire coil on the iron ring were known, 
the maximum induction could be calculated from the area 





* Zeitschr. Elektrotechn, Wien, April 3rd, 1904. 
+ See Execrrican Review, April ist, 1904. 





of one half wave, or, what is the same thing, from the 
average ordinate. In similar tests, it is generally considered 
sufficiently accurate to deduce this average from the R.M.s. 
value as given by an alternating current voltmeter. In this 
case, however, where the induction was to be forced up as 
far as possible, the assumption that the voltage would follow 
a sine law was likely to lead to considerable error. Consider, 
first, the ring; with high magnetisations, either the current 
or the back E  F. will be distorted very much from a true 















































Fic. 1.—Cunves SHowine Distortion or Wave Form Duvet To 
BaTOBATION. 


sine curve according as the back E.™.F. or the ohmic drop 
preponderates. If the ohmic drop is small, the back E.M F. 
curve is nearly identical with the applied voltage, and the 
current curve is violently distorted; if the back x.m Fr. is 
small compared with the ohmic drop, the EF. curve is 
violently distorted. The curves in fig. 1 are taken from the 
Royal Society paper by Dr. J. Hopkinson on ‘ Magnetic 
Viscosity,” and are excellent examples of this distortion. 

In addition to this cause ot distortion, the alternator, 
which was used to supply the magnetising current, would 
have to work at low power factors, and the distortion due to 
the ring would react on the wave form of the alternator, and 
so tend to produce more distortion. 

To meet this difficulty, and to meet it in such a way that 
an observation of the iron loss at any particular induction 
could be taken in a few seconds, an instrument was required 
that would indicate directly the average ordinate of the back 
E.M.F. curve. It would have been possible to trace the 
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Fic. 2 —Hystgresis Corve. 


curve either with an oscillograph or with a revolving contact- 
maker on the alternator shaft ; but an oscillograph was not 
available, and the alternative method with the revolving 
contact-maker was impracticable, owing to the time required 
for a single observation. F Kg: 
The method’ adopted was to mount a simple rectifying 
commutator on the shaft of the alternator, and to apply the 
volts from: the exploring coil on the ring through this recti- 
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fier to a direct current voltmeter. Care was taken to use a 
reasonably high voltage from the exploring coil, and insert 
a very large non-inductive resistance in the voltmeter circuit, 
so that any self-induction in the swinging coil of the volt- 
meter would be quite inappreciable compared with the other 
voltages in the circuit. The gaps between consecutive parts 
of the rectifier were about 1 mm., and the length of each 
part about 40 mm., so that the gaps were about 24 per cent. 
of the total. The area of the first 24 per cent. of the half 
wave of a sine curve is only ‘2 per cent. of the area of the 
half wave, and this error may be reasonably disregarded in 
comparison with other possible sources of error. 

The experiments were thus reduced to simultaneous obser- 
vations on two direct reading instruments, and with this 
arrangement it was found quite possible to force the induc- 
tion up to 22,000 0.c.8. lines per sq. cm. 

Preliminary tests were taken with a ballistic galvanometer, 
the results of which are shown in fig. 2 (p. 1005). From 
this curve by integration the hysteresis was caleuiated and 
found to be *122 watt per cubic cm. at 100 cycles for a 
maximum density of 17,500. 

The results of the tests with alternating currents are shown 
in fig. 3, which gives the curves of the total losses per 
square cm. at different maximum inductions up to 22,000 
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Formula: x 10-7 (eddies) + Bt** f x 1°93 x 10-1° (hysteresis). 


Fie. 3 —Iron Loss with ALTERNATING CURRENTS. 


for periodicities of 25 and 50 per second. These curves are 
shown in full lines, and are the averages of several sets of 
experiments. 

By way of comparison, on the same sheet are plotted in 
dotted lines the curves that would be predicted by assuming 
that the hysteresis loss varied as the 1°6th power of the 
induction, the constant being based on the ballistic test, and 
that the eddy currents varied as the square of the induction, 
as the square of the thickness of the plates, and as the square 
of the frequency, the constant being based upon a specific 
resistance of 12,000. 

(To be concluded.) 








INSTITUTION OF ELECTRICAL ENGINEERS. 


WIRELESS TELEGRAPHY MEASUREMENTS. 
By W. Duppetrt and J. E. Taytor. 
(Abstract of Paper read in London, May 25th, 1905.) 


A NUMBER of experiments were carried out by the authors for the 
Postal Telegraph Department, at the instance and under the 
control of the engineer-in-chief, Mr. J. Gavey, O.B, in Bushey 
Park, during June, 1904, in order to measure the B.m 8. value of the 
current in the receiving air wire, and to determine how this depends 
upon the arrangement of the transmitting and receiving apparatus 
and the distance between them. 
A portable transmitting station was used, the earth connection 
being made to the centre of a piece of galvanised iron-wire netting 
76 ft. long x 3 ft. 10 in. wide, laid flat on the grass. The receiving 
station was fixed first in one position and then in another, in order 
to determine the screening effect of telephone wires and iron guy- 
ropes near the first site. 
The v:>rtical wire was directly connected to the closed oscillating 
circuit, as shown in the diagram of connections (fig. 1). The 
_ method of operation is based on the excitation of escillations in the 

antenna by directly connecting it to a closed oscillating circuit, 
some other point of which is connected to earth. There are thus 
two distinct resonant systems, one # closed circuit consisting of a 








condenser and inductance spiral 1, and the other the antenna, 
inductance spirals H and L, and the wire netting or surface of the 
ground. When made to have the same period of electric vibration, 
oscillations are communicated to the antenna. Adjustment for 
this purpose was made by altering the self-induction # until the 
current in the air wire was a maximum as indicated on the thermal 
ammeter a. 

The frequency of the oscillations was altered when required by 
changing the siza and number of the jars used, and the vertical 
wire was always tuned to suit the oscillating circuit, by observing 
the current by the Duddell thermo-ammeter a and adjusting the 








_Ebonite tube 
in end of van. 


Fia. 1, 


number of the turns of the self-induction 8 till this current was a 
maximum, The jars F were charged by an induction coil 1 through 
two choking coile, intended to protect the induction coil from the 
oscillatory currents. Two different interrupters were used :—(1) 
A mercury turbine interrupter ; (2) a Grisson interrupter. 

The former was driven at a speed of 1,070 r.p.m., giving 17:9 
trains of oscillations per second; and the latter was run at 1,500 
1.p.m., giving about 100 trains of oscillations per second. 

Signals lasting 30 seconds, with an equal time interval between 
them, were regularly sent from the transmitter, and during each 
signal an observation of the current in the vertical receiving wire 
was made. In general from eight to twelve such observations were 
taken for each experiment. 

Three different wave lengths were used in the tests, obtained by 
altering the capacity in the oscillating circuit, and tuning the 
vertical wire to suit. In each case the eelf-indaction x in the oscil- 
lating circuit was kept the same. 

The receiver was first set up in a paddock. The vertical wire was 
suspended from a spar fixed to the top of a terminal pole belonging 
to the telephone system; the overhead telephone wires ended at 
this pole and were taken down the side of the pole and under the 
park inacable. The terminal pole was stayed with stout stranded 
iron wire. To mak: certain what effect these telephone wires and 
stays were having on the results, the receiver was moved to a point 
near the fish-ponds. The vertical air wire was connected to a vari- 
able self-induction, the same siz3 as that used in the transmitter 
circuit (H, fig. 1), and the other end of this self-induction was 
connected to earth through a Duddell thermogalvanometer,* which 
was used to measure the received current. The earth counection 
was made to the centre of a piece of wire netting 77 ft. long x 
3 ft. 10 in. wide. The receiving circuit was tuned by altering the 
number of turns in the self-induction until the current, as shown 
by the thermogalvanometer, was a maximum. Observations were 
generally made both with the circuit tuned as above, and also with 
the air wire connected direct to earth through the thermogalvano- 
meter without any self-induction in series; this arrangement 
will be called “untuned.” Throughout each series of tests, the 
resistance and lengths of wire used in the measuring circuit 
remained constant. 

Height of Transmitting Air Wire Varied.—The vertical height of 
the transmitting wire was made successively 21,315 and 42 ft. 
The arrangement of the closed oscillating circuit was not varied, 
the air wire being tuned to the same frequency. The power sup- 
plied to the coil was first kept constant, the current in the air wire 
varying ; the latter was then kept constant. The arrangements at 
the receiver end were kept constant. It was found that with the 
receiver tuned, the current in the transmitter air wire being kept 
constant, the received current was closely proportional to the pro- 
duct of the height into the current in the transmitter. With the 
receiver untuned, the proportionality was not so good. 

Arrangement of Transmitter Air Wire Varied.—Various arrange- 
ments were tried; it was found that with a constant length of 
transmitter air wire, and reducing its vertical height to one-half by 
rolling it up at the top, or by carrying it out horizontally for half 
its length, &c., had the same effect as shortening the wire from the 
top as in the first series. However, adding a horizontal length at 
the top equal to the vertical height increased the current received 
by 50 per cent. . 

Earth Connections Varied.—The wire netting at each station was 
partly rolled up in various proportions; it was found that only the 
centre part of the netting, near the earth wire was effective. A 
connection to the lead sheathing of the telephone cable instead 
= the netting, gave a received current only 60 per cent. of the 
ormer. 

Height of Receiving Wire Varied —Keeping the transmitting con- 
ditions constant, the height of the receiving sir wire was varied! 





* Philosophical Magazine, July, 1904; Exxcraican Revisw, 
June 3rd, 1904. 
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the receiving circuit being tuned in each case; experiments were 
also made with the receiving wire untuned (without self-induction 
in series). With the receiver tuned and placed near the fish-ponds 
(away from screening conductors), the current received was prac- 
tically proportional to the height of the air wire between 30 ft. and 
56 ft. Below 30 ft. the current increased less rapidly. With the 
receiver tuned, and near the telephone wires and stays, the law was 
not linear, and there was considerable loss of energy, equally 
strong signals being received at the fish-ponds over a distance one- 
third greater. With the receiver untuned, increasing the height 
increased the current very rapidly. It was inferred that for sharp 
tuning the stay wires of wireless telegraph masts should be divided 
up into short insulated sections. 

Resistance of Measuring Instrument Varied.—The resistance of 
the measuring instrument was varied, and from the observed current 
and resistance the available power in the measuring circuit was 
calculated. It was found that the power was a maximum when the 
resistance was about 60 ohms, and the current varied according to 


in » where r = the total resistance of 
the measuring circuit. With the circuit untuned the relation was‘ 
012 

/ 185" + (56 + r)? 

The latter is of the same form as the equation for the current in 
an alternating circuit possessing resistance, self-induction and 
capacity in series, while the former corresponds with the case in 
which resonance is obtained. To get the best tuning the term 
(56 + 7) should be made as small as possible, but for maximum 
energy to work the receiving instrament, r should be about 56 ohme. 
Therefore in order to make the constant 56 as small as possible, so 
as to improve both the tuning and the receiving, it is of importance 
to ascertain what causes the vertical receiving air wire to dissipate 
energy as though it hada resistance of 56 ohms. The equation 
shows that the z.m.s. voltage in the air wire, taken over the whole 
time, is 0°12 volt; as the groups of effective oscillations probably 
last not more than ;,,;th of the time interval between them, the 
B.M.B. voltace during ‘the oscillations cannot be much less than 
0°12 x ./3 0uU = 6° volts, under the conditions of the tests. 

Voltage Produced at Coherer Terminals.—The above voltage was 
about eight times stronger than necessary to operate the coherer 
used at intervals during the experiments, so that the critical z.m.s, 
voltage required was about 0°8 volt. The coherer was actually in a 
secondary circuit tuned to resonance, ia which the £.M F. was pre- 
bably about 8°0 8.™.s. volts per train of waves. The maximum £.M.P. 
in the coherer resonant circuit would probably be about 40 volts, 
to give good signals. 

Energy of Oscillations in Radiating System of Transmitter.—It was 
estimated that the greatest proportion of the energy radiated from 
the transmitter picked up by the receiver was about ;3,th part at 
a distance of 100 ft., and the smallest proportion was less than one 
six-millionth part at 7,475 ft. Only a small percentage of the 
power used in the primary circuit was converted into useful 
oscillations in the radiating system. 

Distance bet Tr itter and R Varied.—Keeping 
other conditions constant, the distance between the stations was 
varied. Owing to the influence of screening and obstacles, the 
actual law could not be deduced, but in general the current received 
decreased more rapidly than inversely as the distance, but not 
nearly so rapidly as inversely as the square of the distance. 
Intervening trees exerted a marked effect on the signale. 

Adjustments of Transmitting Apparatus.—In order to obtain 
regularity of operation in the working of the transmitter, numerous 
precautions (detailed in the paper) were necessary. The spark-gap 
gave the most trouble. The mercury turbine interrupter was the 
more satisfactory in point of uniformity; the primary circuit 
resistance should be kept low, and the current strength adjusted by 
varying the voltage applied. The strongest- oscillations were 
obtained when the antenna was immediately over the centre of the 
earth netting. 

As an aid to tuning and for indicating the strength of oscillations 
in the transmitting system, the pivoted thermo-ammeters proved 
very satisfactory, and their resistance and inductance were prac- 
tically negligible. With the suspended form of instrument used at 
the receiver, good readable deflections could always be obtained so 
long as the strength of signals was sufficient to act upon the 
coherer receiver with the slow sparking interrupter at the trans- 
mitter. To increase the range of sensibility beyond this point 
merely required an increase of the rate of sparking. 

In connection with the question of tuning, a brief series of tests 
were made at the transmitter to determine whether the Duddell 
thermo-ammeter used was inserted in the best position in the 
radiating system. 

It was found that whilst the ammeter was normally connected up 

in the correct position, the actual antinode of current was not on 
the wire netting. From this point of view the netting appeared to 
act as a capacity rather than an actual earth connection, 
‘ In conclusion, the authors wished it to be understood that the 
general scheme of operations and many valuable practical details of 
the experiments were directly due to Mr. Gavey, through whose 
good offices the necessary official permiesion had been obtained to 
publish the results. 


the relation: o = 





Discussion. 


Mr. Joun Gavey, in opening the discussion, pointed out the 
importance of accurate measurements in wireless telegraphy. It 
was only recently that the problem of measuring energy at a 
receiving station had been solved, and all credit was due to 


Mr. Duddell, who had provided an instrument which met their 
requirements in every way. The results were, so far, in agreement 
with earlier ones obtained by rough measurement. Accuracy of 
measurement was greatly dependent on the personal factor, and he 
was glad that such accuracy had been obtained. The use of wire 
netting as an earth, as adopted by the authors, was not vew; he 
recollected its being used in early experiments, If Mr. Duddell's 
instrument could be utilised for Atlantic measurements, it would, no 
doubt, reveal many interesting results as to the energy consumed 
over long distances. 

Capt. Jackson, R.N., remarked that he had carried out many 
experiments, and was in absolute agreement with the authors, 
without exception. The authors had used a 500 ft. wave and 56 ft. 
wire. Far better results, however, would be obtained with a wave 
44 times the length of the air wire ; this would especially affect the 
untuned results, as the apparatus was not in a position to receive 
the maximumenergy. The form of the aerial wire did not greatly 
affect the capacity ; but the length of the air wire rather than the 
height of the transmitter affected the energy radiated. From 
experiment he had not found any increase in the distance of trans- 
mission, when the air wire exceeded half the wave length. He 
attributed the hump in the energy curves to several waves being 
superposed, this being usual with transmitters. In conclusion, he 
referred to the excellent results being obtained by the staff of 
H.M.8. Vernon, and in naval wireless telegraph work generally. 
In regard to interference, it had been possible to receive signals 
simultaneously on both the fore and main masts of the same ship, 
and they were successfully tuned ; this was an answer to those who 
doubted the possibility of such tuning in wireless telegraphy. 

Dr. Sumpnegz pointed out what he considered to be a dis- 
crepancy in the authors’ calculations; according to the speaker, 
the voltage taken over the wave period should be 360, Mr. 
Duddell’s figure being only 6°6, and this affected both current 
and power. The power would be greatly magnified while it 
lasted—perhaps, to 100 kw.—but it was for a short time only. 

Mr. Duppett then briefly replied. He stated that he uzeda 
short air wire from necessity; and in regard to Dr. Sumpner’s 
suggestions, the mathematical expression for voltage and current 
given in the paper was correct. 

After a few remarks from the Prusipent, who eulogised the 
paper, the meeting was adjourned. 








CAN A STEAM TURBINE BE 
STARTED QUICKER THAN A RECIPROCAT- 
ING ENGINE? * 


By A. 8. MANN. 


Ir a large steam turbine is cold and at rest, how quickly can it be 
started? Can it be brought up to speed as readily as can a good 
cross-compound engine that is cold all over ? 

Most station men would have doubts as to the adaptability of 
the large turbine, say 1,500 xw., or 2,250 H.P., for emergency work. 
So much has been written about the sensitiveness of a rotating disk 
to the changes of temperature and the effects of unequal expansion, 
that it is easy to imagine difficulties in the rapid start. The pos- 
sibilities of an engine with a 62-in. low-pressure cylinder in starting 
practically cold and coming up to synchronous speed are well 
understood. A station manager would criticise an engineer who 
would open his throttle as fast as he dared without wrecking his 
piping system and let his machine jump into her work. One turn at 
a time on the throttle is about all that is considered safe, and even 
then a close watch is kept for groaning valves and cold back 
bonnets. 

Every time the starting valve is moved to increase the steant, 
flow, the engine is allowed to take its full increment of speed due 
to that particular throttle position, before the supply valve is 
moved a second time. There are 10 large oil cups, and frequently 
more, that must be opened and adjusted before the machine moves 
at all, beside whatever oiling is to be done about the air pumps and 
other auxiliary apparatus. 

Most engineers would consider 10 minutes as rather a fast start 
and 15 minutes as a more usual starting period, including time taken 
for warming up; in fact, it may not be overstating the case to say 
that if it were known that an engine-driven plant were to be called 
upon in emergency for power and it were essential that the briefest 
possible time were to elapse between the call and the taking of the 
load, one or more engines would be kept in motion all the time, 
turning slowly and hot all over. 

This question makes itself very prominent when the steam 
station is operated as an auxiliary to a large source of high tension 
power, which is itself in the construction stage and has a large over- 
load capacity of its own to carry, supplying all sorts of apparatus 
that use electric power; such as railway, lighting and power 
circuits simultaneously. 

At such a time all sorts of accidents will happen to the high- 
tension water-driven plant, most of them due to the necessarily 
temporary character of many of the electrical connections. It takes 
months before an intricate system of wiring can be thoroughly relied 





* Paper read at the June meeting of the American Society of 
Mechanical Engineers. 
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. upon, for it takes months before the temporary work of construction 
can be replaced. 

The station at present under consideration is equipped with three 
Curtis . turbine-driven altercators, 40-cycle, 10,000 volts, each of 
1,500 kw. normal capacity. During the summer months the station 
is. operated as an auxiliary to a water-power plant, taking all 
sudden overloads. 

_ A signal has been arranged, a j-in. whistle, so that it can be 
blown instantly should the power fail. A blast of that whistle 
means—cut in two turbines and bring the third up to speed. The 
load will be heavy, and all auxiliary apparatus must be in regular 
operation. 

' ;Each turbine bas a surface condenser, and there are three or four 

. pumps to be started for each pair of turbines; one circulating 

, pump, one combined hot-well and feed pump, one pressure pump 
for the step beariags and one dry air pump, all of which are motor 
driven. The exciter is driven by a steam engine, and must be 
started also, for it supplies current to a pcrtion of the auxiliary 

. apparatus. 

The boiler-room has steam up at all times, supplying a system for 
manufacturing purpores other than power, and slow fires are kept 
in enough boilers to make the steam needed for the normal load. 
Forced loads mean forced fires. The boilers have under-feed 
stokers, equipped with pressure blast, and will respond quickly to 
a 50 per cent. excess call for steam. The operating staff for this is 
about equivalent toa staff for an engine-driven plant. Engineers 
and oilers, however, are busy about the building on construction 

. work, installing new apparatus and taking such work as their regular 
occupation when the turbines are not running. 

At the scund of the whistle the water-tender atarts a blower on 
the extra row of boilers ; all blast dampers are opened up and all 
stokers are allowed to feed at the maximum rate. Each fireman 
dumps his free ash and bars over his red fire. 

The man in charge of the coal and ash conveyor starts the pressure 
pump forthe step bearings. One of the turbine men starts the exciter 
which supplies current to the auxiliaries beside its field current; a 
second turbine man starts the circulating pump and then his turbine. 
The hot-well pump and the air pump are started by the oiler. 
These movements take place simultaneously. The force is organised 

_upon the lines that obtain in a fire station ; each man has his specific 
duty, and after performing it looks to see that there is nothing more 
for him todo. Only a few seconds elapse between starting the first 
pump and starting the first turbine. 

The turbine throttle is opened as fatt.as an 8-in. steam valve can 
be opened without endangering the steam piping system. It is not 
considered advisable to open the throiile valve as fast as a man’s 
strength will permit; but if nothing unusnal occurs in the pipe line, 
sentiment does not spare the turbine. 

One electrician attends to the switchbcard and telephone. As 
scon as tLe machine approaches speed, the synchronising system is 
cut in and the main switches are got-ready. One and one-half 
minutes will doall the work here outlined, including the time taken 
in mustering the crew from various parts of the building, itself not 
a trivial matter. ; 

Manipulating an engine regulator so that it shall be at a precise 
speed and at an exact phase relationship from some other machine 
not more than ;,,;th part of asecond removed from it, is no matter 
that canbe hurried; and one minute is fast time on such work. But 

_the whole thing, phasing-in and all, has been done in 24 minutes, 
including full load on the turbine, which started from a standstill. 

This performance has been gone through a great many times, and 
our record book shows that out of 43 euch calls, 10 starts were made 
in 24 minuter, 18 in three minutes, and 15 in 34 minuter. 

We have taken the time in a number of instances when all the 
auxiliaries have been in motion, and it only remained to start the 
turbine and phase it in on the line; the only valves to open in such 
cases are the throttle and one small oil valve. The two quickest 
starts have been made in 45 seconds and 70 seconds, respectively, 
including phasing in. Others range between one minute 10 seconds 
and 14 minutes. These two quickest starts were made on a turbine 
which had stood: for 24: hours with the throttle valve shut tight, 
though there was a slight leakage past the seat. After the throttle 

«valve is off its seat it is not more than 30 seconds before the turbine 

is up to speed. A cross compound reciprocating engine of the four- 
valve type, 2,250 H.P, capacity, can be brought up.to speed from a 
standstill in five minutes if it is hot all over. This five minutes is 
‘to be compared with the 70 seconds required for the similar turbine 
operation. - . 

A reciprocating engine, which is turning over slowly with the 

throttle yalve just off its seat, or with by-pass open and having all 
its oil cups open and regulated, can be brought up to speed, say 75 
tarns, in two and one-half minutes. This can be compared with the 
30 seconds necersary for bringing the turbine up under the same 
conditions ; that is, about one-fifth the time neceseary for bringing 
up the engine. 
. -If the engine is cold<ll over and has all its oil cups shut tight, 
all its auxiliaries quiet, 15 minutes is called a rapid start. Starte 
‘have been made under such conditions in:12 minutes. -When we 
start a cold turbine, we open up the valve and let her turn, and in 
two minutes we are ready to bring her up to speed, and ehe will be 
at speed in two and one-half minutes, dividing the engine’s time by 
more than four. - ; ‘ 








Zanzibar Lighting.— Mr. J. Jones, of the Zanzibar R:R. 
Go., has obtained a contract for lighting the town by electricity; 
and aaticipates that within six months, part will be lit by the 
electric light, 








CORRESPONDENCE. 


Letters received after first post on Wednesday morning cannot appear 
until the following week. Correspondents should forward their com- 
munications at the earliest possible moment. No letter can be pub- 
lished unless we have the writer’s name and address in our possession. 


The Distributing System. 


I am grateful to Mr. Groves for his remarks in your last 
issue. 

My copy of the Regulation which he quotes, reads :— 
. . . “these sections shall be interconnected only through 
suitable circuil-breakers or fuses.” Presumably, if the 
B, of T. intended automatic circuit-breakers, it would have 
specified such (wide Reg. A8). The article distinctly recom- 
mended that the network be interconnected “in such a 
manner that it can be rapidly divided.” Surely, it is needless 


. to say, some form of circuit-breaker, not of necessity auto- 


matic, was here intended. 

The use of fuses on the network is a subject upon which 
Mr. Groves and the writer must “ agree to differ.” 

The article did not question the possibility of testing the 
mains during working, neither did it advocate the “ column 
of smoke” method. 

Finally, we can always learn, and I gladly join with Mr. 
Groves in wishing for further discussion on the subject. 


Omega. 





Refuse Destructors. 


In the “ Correspondence” columns of your journal, dated 
June 2nd, I have observed a long communication under the 
above title ; your correspondent thinking fit to conceal his 
identity, merely subscribes himeelf as ‘‘ Cell.” 

Doubtless “ Cell” will have felt keenly disappointed with 
the frigid reception accorded to his effusion. He has doubt- 
less been eagerly scanning your “ Correspondence ” columns 


‘week by week, since in the hope of finding confirmatory con- 


tributions from other “Cells”—or electrical engineers— 
acd likewise highly indignant contributions from destructor 
makers; but “Cell” has been told, he must have forgotten 
that the silly season is not quite due yet. 

It has, however, been suggested to me that the main 
object which ‘ Cell” had in view when he sent his con- 
tribution was not to provide something useful for discussion, 
but rather to put into the hands of electrical engineers in 
the columns of an excellent electrical medium, something 
which they might shew to councillors who have a leaning 
in the direction cf combined electricity and destructor 
works. 

If this is the explanation, then “Cell” must still be sold, 
because no councillor outside of a lunatic asylum would pay 
any attention to an anonymous contribution of such a one- 
sided nature, 

An anonymous contribution is all very well in its place, 
but when a writer proceeds to make such statements as we 
have in this letter, and, moreover, when he carefully avoids 
making any statement which would aid in identifying the 
particular town referred to, then if he would be believed, it 
is foolish to hide himself behind a one-syllable word, and that 
of rather unhappy choice. 

The whole of “Cell’s” preliminary remarks may be 
ignored, until he thinks fit to tell us, at any rate, the name 
of the town; if one-half of what he states concerning this 
installation is true, then he need have no fear of publicity. 
If he is afraid of this, the bold course, then, Mr. Editor, I 
would suggest that ‘‘ Cell” should give you the name of the 
town, and as you have laid many a bogey in your time, if 
you thought fit you could fully and independently investigate 
this case, but if we get so far I would suggest that you 
question others as well as the unhappy electrical engineer. 
Now I will briefly deal with some of ‘ Cell’s” statemenis, 
following his preliminary and mysterious opening remarks. 

He tells us that “ Every maker—but, alas, not every man 
on*the Town Council—knows that a destructor which is 
used for nothing but destroying refuse can be worked more 
economically than one combined with an _ electricity 
works, &c.” 

I shall have very little difficulty in showing the utter 
absurdity of this statement, and it is perhaps for the general 
good of the community that the town councillor does. nob... 


Bs. 
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that knowledge, or shall I say belief, which is 
attributed to the destructor maker. 

In the first place, such statistics as I have clearly show 
that the average destructor supplying power for electrical 
or other purposes is actually being operated in labour cost 
per ton of refuse destroyed at a slightly lower figure than the 
average installation where refuse is destroyed only. This I 
am able to prove conclusively. 

Secondly.—It must be obvious to anyone—even the poor 
town councillor knows it—that if refuse is disposed of on a 
central site, 1.¢., at the electricity works, the collection cost 
must be less than if the refuse is taken to another site which 
is not centrally situated. 

Thirdiy.—If the destructor is used to destroy only, as 
advocated by your ingenious correspondent, “Cell,” so 
much useful power is. merely exhausted into the atmosphere. 
“ Cell” suggests this is the proper, the economic, course. 
The benighted town councillor is not quite so foolish ; he 
realises that the available power is an asset which should 
be realised for the benefit of the community, not for the 
benefit of one department, but for the ratepayers generally. 
So much for the economic aspect. 

“Cell” next informs us that “In the former case—(the 
destructor, pure, simple and uncontaminated with electricity 
supply, &c.) the clinker is of far better quality, and com- 
mands a ready sale ; in the latter case (when combined with 
the electricity works) it has been found in practice to be 
impossible to have both steady steam and good hard clinker.” 

Here we have it on the authority of “Cell” himself that 
something is actually produced at the despised destructor 
works which commands a ready sale ; so far so good, and 
let us be thankful. ‘Cell’ does not here refer to steam, 
but to good, hard saleable clinker. 

Now, anyone who knows anything at all about refuse 
destructors must be well aware that, in order to secure 
thorough cremation of the refuse, a continuously high and 
well maintained temperature is required in the cell ; whether 
your correspondent realises it or not, it is nevertheless true 
that precisely the same conditions must obtain in the cell to 
secure satisfactory and steady steaming. To proceed a step 
farther, those same cell conditions which are imperative for 
ensuring perfect cremation, satisfactory and steady steaming 
are demanded for producing a good, hard saleable clinker. 

It will, therefore, be clear that ‘the same destructor may 
be operated (1) as an efficient destructor, (2) as an efficient 
power-producer, and (3) that such operation is perfectly 
consistent with the production of a first-class vitreous 
clinker. 

It is quite possible that “Cell” refers to an installation 
where these conditions do not exist, but this does not sup- 
port his argument ; it merely serves to show that the par- 
ticular destructor which he has in mind is not being 
properly operated. 

Speaking generally, the remarks of your correspondent 
concerning destructor makers are as false as they are 
venomous. If “Cell” was at all intimate with his subject 
he would be aware that the best destructor makers are quite 
ready to give any reasonable guarantees which may be 
required, and to falfil the same under penalties. 

“Mr. Smith, J.P., butcher and town ‘councillor—with 
the remarkable engineering intelligence common to his 
class,” is, we are told by “Cell,” the particular target of the 
wily destructor maker. He who eells meat and betimes sits 
on the bench is, we are informed, muddled with “120 units 
per ton of refuse,” low maintenance charges, &c., and while 
the town councillor is thus held up to cheap ridicule, 
“ Cell” ingeniously avoids any reference to the permanent 
officials of the council, who, «after all, have not a little to say 
in these matters, 

In his ill-conceived gibes at the town councillor, “Cell” 
has shown very bad taste. I hold no brief for the councillor, 
and I will go so far as to say that his lack of engineering 
knowledge is frequently detrimental to the ratepayers’ best 
interests, but it must not be forgotten that the bulk of town 
councillors realise their weakness and rely upon the judge- 
ment of the. permanent and qualified officials, 

Why does “ Cell” gibe the town councillor and leave the 
engineer and surveyor severely alone? For tke most part, 
these’permanent and qualified officials have recommended 
the adoption of the wretched destructor, and whether “ Cell ”’ 





is able to realise it or not, they have done. the right and 
proper thing, not only for their day and generation, but for 
posterity. 

At this time when some 66 destructors combined with 
electricity works are in operation, it is idle for your corré- 
spondent to introduce his “ proved ”—in italics. He asks 
“where is the combined refuse destructor and electricity 
works which is an unqualified success?” To which I reply 
nowhere, there is no such installation anywhere, nor 
will there ever be, so far as “Cell” and many electrical 
engineers are concerned. 

From the point of view of public utility, from the 
standpoint of those whose view is not departmental nor con- 
fined to the narrow groove of personal interest, there are 
many successful works, and they will increase despite the 
appalling ignorance of Mr. Smith, J.P., &c., and the 
attitude of his detractor, “ Cell.” 


Westminster, June 19¢h, 1905. 


W. Francis Goodrich. 





Engineering Mathematics. 


Designing engineers of experience set small store on 
general mathematical calculations, and prefer to employ cut- 
and-try methods rather than base their designs on formule 
derived from fundamentals. It must be confessed that they 
have every reason for the preference shown, for the mathe- 
matical engineer appears usually to be an exceedingly 
mechanical mathematician. To him mathematics is a 
machine for turning out a usable formula, and whether 
the process of evolving the formula is legitimate or not, 
is a consideration which apparently the machine is expected 
to take care of. However complicated the phenomena 
with which he deals, he must, at any sacrifice, obtain his 
formula by simple processes if he wishes to see his contribu- 
tion in print. 

Your correspondent has been moved to inflict these 
presents upon you by reading the article on the “ Design of 
Transformers” appearing in your issue of the iéth inst., 
wherein yet another formula is promulgated to give the 
proper relation between copper loss and iron loss, obtained 
this time by differentiation with respect to frequency. To 
the designer the frequency is a constant, and differentiation 
with respect. to a constant is not considered legitimate at 
Cambridge, and presumably not at South Kensington either. 
Of transformers designed to satisfy the relation given, one 
might assert that no variation of frequency could diminish the 
losses to which a prospective customer might be expected to 
respond, that he has no intention of changing his frequency 
anyhow, and to ask whether a variation of something 
changeable might not diminish the losses, __ ; 

The old and respectable designer’s rule for the relation 
between the losses in a transformer is that the copper loss 
ghculd be equal to the iron loss. This is the result of a 
typical piece of technical mathematics— exceedingly simple 
and quite incorrect from the designer’s point of view. It 
can be proved in about two lines (by differentiating the 
efficiency with respect to load), that the load which gives 
highest efficiency for a given transformer is that which 
causes the above distribution of losses, whence it is inferred 
that this distribution of losses is the correct and proper one. 
Unfortunately, however, the load is not at the disposal of 
the designer, and the problem of finding the load which 
best suits a given transformer is not the same as that of 
finding the transformer which best suits a given load. 

A student of history could probably unearth a number of 
other formule, each: giving the correct and proper relation 
between copper and iron losses in a transformer. Your 
present correspondent must confess to having himself rer- 
petrated one such in the course of a paper on transformer 
design*, written in his youthful days, when he was so far 
unacquainted with the traditions of his calling as to put 
logical correctness before simplicity, and in spite of compli- 
cations steadfastly adhered to the designer’s point of view, 
varying only such quantities as are at the disposal of the 


at F. W. Carter. 
Rugby, June 19th, 1905. 








* Trans. Amer, Inst. Elec, Engs., Vol. XV., page 639. . 
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The Value of Consular Reports. 


The leading article in your current Review deals very 
forcibly with one of the most important adjuncts to a nation’s 
commercial success, 7.¢., consular reports ; these reports have 
been, or are scarcely considered or read by those who should 
be most interested in them, and in the main owing to the 
very cause given in your comments, 

Individual effort has certainly improved this important 
channel of information recently, but bearing in mind, as 
you point out, that there is no adequate machinery in our 
Governmental departments to deal with this subject worthy 
of the cause, and admitting your suggestions to provide an 
efficient staff connected to our consulates is required to deal 
adequately with the subject, it is undoubtedly important 
to meet this requirement without delay. 

It is for manufacturers themselves to take the matter 
in hand, and for yourselves to initiate the work, at any 
rate for electrical plant, invite manufacturers to meet to 
discuss this question; including providing the funds, the 
proper persons for the duties involved, each subscriber to 
receive a similar report and assistance in return; if any 
Government assistance can be obtained take it, but such 
reports should not be given publicly as in that case the 
foreigner benefits with ourselves, Some action on these 
lines would improve the disgraceful representation our 
manofacturers up to the present are evidently contented 
with, di 





Gas Engine Working. 


I would like to refer your correspondent of the broken 
heart who writes as ‘“ Magneto” to the articles in the 
Engineer dating from the issue of April 8th to the present 
date. 

In these issues he will find a general description of the 
Cargo Fleet Steel Works, which sre practically driven by 
seven gas engines, each of 800 8.H.P., driven by blast furnace 
gas, six of which I hear work continuously 24 hours a day. 

The makers of these gas engines are Messrs. Richardsons, 
Westgarth & Co., Ltd., of Middlesbrough, and they make 
the Cockerill type of engine, being licensees for Great 
Britain. 

They have made gas engines from 250 B.H.P. up to 
1,200 B.H.P. for nearly all purposes, viz., blowing engines, 
electrical generators, rolling mills, colliery ventilator fans, 
and mill driving, and can, and I believe will, guarantee 
continuous steady running under varying loads. I think 
probably the trouble experienced by “ Magneto” is that he 
has a comparatively old type of engine with many needless 
complications, any one of which, unless in perfect working 
order, will put out the whole. 

I have myself heard his artillery explosions, which are 
mostly caused by back-firing through dirty ports, or wearing 
and bad setting of valve cams. 

It is ridiculous for him to complain of the gas 
or the engine, as I presume the engine worked properly 
before he took it over, and also that the gas was satisfactory 
for the engine. 

It is a simple matter for anyone who wnders/ands gas 
engines to find out what is wrong and to put it right if 
possible ; if not, scrap it, and buy another. 

There should not in any case be any doubt about the 
economy of a gas engine, as, even without by-products, the cost 
per B.H.P. is very much less than with a steam engine. The 
initial cost of gas engines, producers and auxiliaries should 
work out at about one-fifth more than that of steam 
engines, boilers, condensers, &c. 

Research. 





The letter from ‘ Backfire,” in reference to gas engines, 
inspired a hope that some capable pen would give some 
useful hints to one in trouble, since no mention having been 
made as to the nature of the alleged failings, the advice 
would necessarily have to cover the wide field of errors 
created through the inexperience of those in charge. The 
letter from ‘‘ Magneto,” while it gave some cause for mirth, 
was of no practical value ; as, summed up, it means that gas 
engineers are building engines, while they know nothing about 
them—at least, less than “ Magneto” does. Having had 


an experience (with gas engines) dating back 16 years, and 
having a share in the work of adapting the first gas engine 
in Scotland, if not in the world, to be successfully driven 
by blast-furnace gases, and knowing the advance made 
since then, I write in the hope of drawing attention more 
to the engineer-in-charge than to the engine for anything 
out of the ordinary occurring. Regarding the engine failing 
to start, and after a number of trials going off sweetly as if 
nothing was wrong, this is an old story, and was the cause 
of many a journey during workshop days to put matters 
right, yet it has never once occurred on plant under my 
charge, even up to 1,400 H.P., because it is known that no 
engine can start unless the main gas valve is open and the 
ignition connections complete ; these ate the two points which 
some look on as too trivial to mind about until they are 
compelled to put them right to get a start made, then it is 
not likely they are going to let the cause be known, when 
the engine can safely be made the scapegoat. Perhaps if 
‘“* Magneto” looked into the causes of the din complained of, 
he would have no more artillery practice in the engine room. 
In some cases it is oil that is the principal cause of 
this. 

“ Magneto’s” letter goes far in support of the maker's 
statement that the fault lies with the staff, especially when 


he mentions that his station compares unfavourably with a . 


steam plant. The running costs alone should favour the gas 
engine, and with town gas supply there are no stand-by 
losses, which are inseparable from steam plants. Makers 
are generally willing to listen to suggestions, though these 
are often far from helpful; in one case they were asked 
to put leather on the face of an exhaust valve to quieten it, 
but oil was put on the valve spindle and found to do instead. 
Should “ Backfire ” still be in difficulty, he might state fully 
his trouble, and then he will be likely to get help. The 
make of engine has nothing to do with it. Attention and 
experience are all that you require to get good results from 
any make of gas engine, 
Clyde. 





Gas vy. Steam, 


It is proposed to replace a 120-Kw. steam-driven set by 
two direct-coupled gas engines and dynamos of the necessary 
H.P. The old set has been worked for the past five years, 
at a cost (inclusive) of 1°473d. per unit. 

Will any correspondent having experience with small 
gas sets state whether it is probable that any economy will 
be effected ? Gas is given in the gas company’s estimate at 
663d. per unit, and total cost at 1°191d., which only leaves 
‘528d, available for oil, stores, repairs and wages. Is this 
sufficient ? 

Algo, are the renewals and repairs to a gas engine likely 
to much exceed those of a steam engine of similar power in 
a given time ? 

Wire-drawn Steam 





Indication of Leakage and the Home Office Rules. 


Mr. Edgcumbe’s letter in your last issue does not appear 
to call for much comment. It appears to turn chiefly on a 
verbal difference as to what is meant by falfilliag the require- 
ments ef the rules, The earth detectors are. to be “ kept 
connected up” .... “to show immediately any defect 
in the insulation of the system”; and that can hardly 
mean anything but a continuous indication of the insulation 
of both mains. This cannot be done. The point is not 
worth pursuing, because the Home Office recognises the fact, 
and is prepared to accept the system I described till superior 
means can be devised. 

As regards Mr. Edgcumbe’s criticism of my fig. 2, there is 
absolutely nothing in my diagram which would suggest 
whether the resistance of the indicator is to be high or low. 
The principle of the arrangement is not affected by this. 

I did not mention earthed circuits, because Rule 7 (the 
one which contains the regulation as to continuous indication, 
which cannot be carried into effect) is only applicable to 
“completely insulated circuits.” 

Mr. Edgcumbe states that the principles I enunciated are 
“crude” and not exhaustive ; but since he himself shows 
nothing more than I described, the latter contention is hardly 
sustained by his letter; while the charge of crudeness 
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appears merely to mean that I preferred to confine myself 
to general principles, rather than enter on the details of the 
instruments as made by a particular firm. 


E. B. Vignoles. 
London, W., June 20th, 1905. 





A correspondent (‘‘ Oxide”) asks :—(1) Is the demand 
for scrap metal great, and for what purpose is it used ? 
(2) By what process is the scrap treated to gain its required 
quality and form? (3) What is the most practical and 
economical method of dealing with this ecrap for re-use, and 
what branch of engineering makes a speciality of this? 
Unfortunately, the kind of metal is not stated. 

A correspondent wishes for information regarding a 
municipal ice-making plant, which, he believes, is run 
during the day in connection with the electricity works 
belonging to the same corporation. 








THE DIVERSITY FACTOR, AND ITS 
INFLUENCE ON MOTOR LOAD CHARGES. 


By A. M. TAYLOR. 


Tat the importance of a true estimation of diversity factor 
is beginning to be fully appreciated, will have been apparent 
from the recent discussion at the Institution of Electrical 
Engineers, and one or two articles published of late in the 
technical Press ; but the writer is not aware of any serious 
attempt to analyse this important factor in central station 
charges since Mr. Wright's valuable contribution in 1901, 
excepting perhaps the preliminary investigation in his 
recent paper on “Stand-by Charges; and Motor Load 
Development.” 

It seems, however, hardly yet to have been appreciated 
that, if the proposition therein put forward be correct, viz., 
that the diversity factor of the motor-load is inversely pro- 
portional to the average load factor of the motors connected 
to the mains, many of the prices at present charged for 
motor-loads are unsound, and the lightisg consumers are not 
infrequently being penalised for no offence of theirs. 

Fortunately, however, there comes as a set off to this the 
additional fact (also at present unaccepted) that the station 
load factor is a figure approximating to the product of the 
motor-load factor and the diversity factor. Hence we may 
have a very poor average load factor on the motors, and yet 
the station load factor may attain to several times this value. 
This, though very helpful as regards generating costs, does 
not help as regards most other charges. 

These two propositions will be justified from actual 
figures later in this article, and may be accepted as being 
substantially correct for those cases where :—(1) The motor- 
load is almost entirely a day load ; (2) the lighting peak occurs 
before 5.0 p.m. ; (8) the diversity factor, when determined 
as an average over the working hours of the day (excluding 
dinner hour, &c.) is fairly constant from hour to hour. 

The method which the writer has found useful in 
investigating. these charges has been sufficiently explained 
in the paper above referred to,* as well as in his reply to the 
recent discussion at the Institution, and there is no need to 
further describe it here; save to remark that a table sum- 
marising the results was published in the ELECTRICAL 
Review for May 12th last, and any figures for cost which 
may be alluded to below are taken from that table. 

The method consists in dealing primarily with the problem 
from the motor point of view, and considering how the 
various items composing the total charge per unit are affected 
by motor load factor, by diversity factor, by size of motor, 
or by the nature of the supply which it is proposed to give. 

This method, the writer submits, is preferable to the 
Hopkinson method, for. purposes of comparison of existing 
charges at any station with possible charges, as it deals 
directly with the cardinal points of cost per unit, motor 
load factor, and diversity factor. 

In the paper alluded to, two classes of motor load were 
considered, viz., Olass I., in which the motors work con- 





*A few copies of this paper can be bad on application to the 
Editor. 


tinuously at full load for nine hours each day, and Class II., 
in which the motors either work continuously at a quarter of 
their full rated capacity all the day, or intermittently at 
such greater proportion of the full load as would give the 
same load factor. 

Attacking the motor problem by itself, let us, to fix ideas, 
consider what happens when a station supplying power 
exclusively to motors of Class I. is replaced by one of equal 
capacity, supplying a load consisting of motors of Class II. 

Dealing first with interest charges on capital spent on the 
generating station and mains, it may be remarked that an 
impression seems to prevail pretty generally, that if we can 
obtain a diversity factor of, say 4, the interest charges per 
unit will be a quarter of what they would be if the diversity 
factor were unity. This would manifestly only be the case 
if the motor load factor kept constant. 

If, however, the diversity factor be found to vary inversely 
as the motor load factor, the cost per unit, instead of 
diminishing with increased diversity factor, will remain 
constant. 

But the writer has shown elsewhere* that it is only the 
limiting value of the diversity factor which is (theoretically) 
strictly inversely proportional to the motor load factor, and 
that the further the value of the diversity factor is removed 
from unity, and the more intermittent, or irregular, the load, 
the greater is the discrepancy between the limiting value and 
the observed value. 

Hence, instead of the interest charge per unit being even a 
constant figure, it will be a steadily increasing one for a 
diminishing motor load factor. 

Now, in compiling the figures for Class I. motor, the 
capital expense per kilowatt of maximum observed load on 
feeders was taken at £70. This figure is not infrequently 
double the above value in stations of 2,000-Kw. capacity ; 
8o it cannot be accused of being unduly pessimistic. Take 
a station, then, capable of delivering 2,000 kw. to feeders, 
and let it supply Class I. of motor. The load would 
obviously be a steady load of 2,000 Kw. all day long (nine 
hours), this being the aggregate rated capacity of the con- 
sumers’ motors. Nobody will deny that in such a case the 
diversity factor will be unity. 

On such a station, interest, &c., charges will come to 
0°45d. per unit (Table A.). 

If, now, instead of this we substitute a load consisting of 
Class II. of motor, and ¢/ the diversity factor were to reach 
its limiting value of 4, the interest charge per unit would 
be the same as for Class I., excepting that part relating to 
mains and service connections, the latter of which would be 
quadrupled, while the former would be, perhaps, doubled. 

The interest charge might thus easily reach, say, 0°60d. 
per unit, if services are not charged under meter rent. But, 
if the diversity factor were 2°5 instead of 4 (as seems more 
probable), the motor ‘load factor still being only 74 per 
cent., this charge would be proportionately higher—say, 
0 90d. per unit. The effect of the diversity factor being less 
than the limiting value of 4, in fact, reacts on the station 
load factor (and so incidentally aifects generatirg costs per 
unit), and if we not increase the capacity of the station, we 
must be content to have Jess than four times the u.?. of 
motor connections that we had in the case of Class I. of 
motor, and sell fewer units. Whichever way we look at it, 
the cost per unit for interest charges goes up. 

Again, if the motor load factor be less than 74 per cent., 
as is quite frequently the case, the observed value of the 
diversity factor will fall still more short of the theoretical 
limiting value. 

In such a case, the interest, &c., charge alone might 
equal 1d., leaving ncthing for generation, office expenses, 
management, &c. 

As regards management and office expenses, rates and 
taxes, &c., it is surely obvious that even if the diversity 
factor were exactly inversely proportional to motor load 
factor, we should require just four times the office staff to 
deal with Class II. of motor that we do for Class I. 

Hence the office charge per unit will be quadrupled. 
The charge per unit on account of management and technical 
staff, on the other hand, will remain practically constant. 

But if the diversity factor fall much'below its theoretical 
limiting value, the mavagement, &c., costs per unit will 





* “Stand-by Charger, &e.” Reply to discussion, 
EB 
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no longer be constant, but will increase, and the office 
charge will be more than quadrupled. . 

The items for rates, taxes and net profit, can be similarly 
treated, as explained in “ stand-by charges.” 

The writer believes that in many stations no attempt is 
made to charge office expenses, and other matters which are 
strictly service costs, on to meter rents, as indicated in Mr. 
Arthur Wright’s excellent paper of 1901, and that most 
engineers lump together every item of “ Preparation ” costs, 
including service costs, and divide right away by total con- 
nections of consumers in kilowatts, and call this the annual 
cost per consumer’s kilowatt. Some engineers, apparently, 
even consider it sound policy to divide this value so obtained 
by the diversity factor ; but the writer desires to point out 
that in dividing by the aggregate connections of the con- 
sumers in kilowatts, the diversity factor has already been 
used once (though, perhaps, unwittingly), and to divide by ita 
second time is not fair to the lighting consumer, who is, in 
fact, being penalised all round over this diversity factor 
question. Where the diversity factor has a value of 4, as at 
Stepney, the results would, of course, be just four times as 
low as they should be for the motor load. . 

To sum up the above arguments, the writer submits that, 
where the lighting and motor loads clash, his figure of 1°45d. 
per unit (Table “ A”) will not be materially improved upon, 
and 1d. should certainly be a “ bed-rock” price for a small 
station, even where supplying motors of excellent load factor, 
approaching those of Class I. 

In the case of Class II., the diversity factor of 1°5 has 
been fixed too low, and the writer suggests that 2°5 would 
be nearer. This would affect most of the items (except 
“works cost”) in this proportion, and the selling price for 
Class II. might come down to, say, 2d. or 2}d. per unit, for 
a 5-H.p. motor. It must, however, be borne in mind that 
Class II. represents the average class of motor load, obtained 
by central stations at the present time, and that Class I. is 
never obtained at present. This only emphasises the writer’s 
contentions the more strongly. 

The reasons for altering the diversity factor for Class II. 
from 1°5 to 2°5 are that in the case of Coventry, which the 
writer has investigated* in some detail (‘* Stand-by Charges,” 
reply to discussion) an average value of about 2°1 obtains 
between the hours of 3 and 5 p.m., instead of a possible 
value (in the limit) of 3°83. The value of 2°5 bears about 
the same ratio to the limit of 4, and is therefore suggested 
as-suitable for application to Class IT. 

A few instances of the tendency of the diversity factor to 
be inversely proportional to the motor load factor ; and of 
the station load factor to be equal to the product of the two, 
may now be given :-— 

Licutina Sration. 


Coventry .. M.L.F. = 12°7 % D.B. observed = 2:1 
Wolverhampton M.L.F. = 103 % D.F. x: = 2°4 
Stepney ... 3: Mates CL, DF. " = 44 
Sunderland wo EBD = 40 % DP. ei = 85 
; TRACTION STATIONS. 
Observed 
M.L.F. station Observed 
x DF, LF. M.L.F, D.F, 
Wolverhampton ... 346 % 844 % 119% 29 
Liverpool ... ons STD 465 % 125% 3°75 
Bheffield ... aod O00 45°0 % 86% 42 
Glasgow ... «. 400% 35°0 % 67% 70 
APPéNDIX, 


To obtain the limiting value of the diversity factor pro- 
ceed as follows :—Taking the motor load curves just pub- 
lished by Mr. Jeckell, for Coventry (see the Electrical 
Engineer), and working out the diversity factor for each hour 
of a typical day, by dividing the kilowatts observed at, station 
into the total kilowatt capacity of the motors connected 
(1,150 Hp. x °85 = 980 Kw.), we get the following 
values :—7 am. to 8 am. = 3°32; 8 am.to 9 am, = 
3°16; 9a.m.to10a.m. = 2°65; 10a.mtol1l am, = 2°08; 
1l am, to 12 noon = 2°08; 12 noon to 1 p.m. = 2°20; 
1 p.m, to 2 p.m, = 3°63; 2 p.m. to 3 p.m, = 3°44 ; 3 p.m. 
to 4 pm. = 2°04; 4 p.m. to 5 pm = 2°0; 5 p.m. to 
6 p.m. = 2°25; 6 to 7 p.m. = indeterminate ; 7 to 8 p.m. 
= indeterminate. 





*The details are given in an Appendix to the present article, 






The average through the day is 2.62, but the true figure 
when all the motors are on (if we eliminate the breakfast, 
dinner and tea hours) is nearer 2°1. 
Now, units per B.H.P. installed per hour of working 
= 236 units per BHP. per quarter 
~ Say, 13 hours x 5} days x 13 weeks 
= 0'254 unit per hour 
(0°3 unit if we take 11 hours per day). 
“Cyclic” load factor 
= Reid = ‘299 = gay, 30 per cent. 
(1 HP. x *85) x 1 hour 
.. Diversity. factor (my method) 
= =~ = 3°3 (inthe limit). 
100. 
Hence for a D.F. of 3°3 (in the limit) the observed D.F. 
= 2°1 (with all motors on), and I therefore accept Mr. 
Arthur Wright’s suggestion that in taking 1-5 as the average 
for a limit of 4-0, I have done injustice to the electric motor. 
It should be nearer 2°5 for a motor having a 74 per cent. 
annual load factor, as per my Class IT. 
The annual load factor at Coventry works out to about 
12°7 per cent. (236 units per B.H.P. installed per quarter). 
Now compare the above with Mr. Tapper’s figures for 
Stepney :— 
Units per B.H.P. installed per hour of working 
= a units per H.P. per quarter = *122 unitper hour. 
Say,13 hours x 5}days x 13 weeks 
“Qyclie” load factor =-—122 unit perhour 
(1 HP. xX °85) xX 1 hour 
= °143 = 14°3 per cent. 


*. Diversity factor (my method) = —— 


== 7°0 (in the limit). 

Hence it is easy to understand how it is that Mr. Tapper 
gets 4°4 for the observed value of his motor diversity factor. 

The annual load factor at Stepney works out to 61 per 
cent. (113 units per B.u.P. installed per quarter). 

The two examples above, covering largely-different classes 
of load, appear to the writer to fully corroborate the 
deduction that diversity factor varies inversely as load factor 
of motor; and the results from traction stations afford a 
further proof of the fact. 








A NOVEL CIRCUIT-BREAKER ALARUM. 
By ROBERT N. TWEEDY. 


ConsIDERING the importance of knowing directly the 
circuit-breaker protecting any generator or feeder is per- 
suaded to act, it is somewhat strange that new switchboards 
are being installed even now without any attempt at pro- 
viding suitable means for obtaining this end; and the 
number of old ones without such devices is far greater than 
the number supplied with them. 

On a long range of feeder panels, the noise made by a 
breaker opening in response to a heavy short-circuit may 
not be heard if there is any noise of steam or machinery in 
the engine room, and it will remain open until the switch- 
board attendant happens to look at it. If this may happen 
on a heavy short, it is obvious that it may happen much 
more easily when the breaker cuts off the feeder on an over- 
load, It is conceivable, also, that the attendant may be 
“‘ tired,” in which case.an oral alarum will be useful to him 
and to his employers. 

There are many forms of breaker alarums, many of them 
ingenious, and some simple. The form illustrated below 
combines both qualities in a high degree, and has the addi- 
tional merit that it can be fixed withont removing any por- 
tion of the breaker, and without disturbing the switchboard 
in any way, unless it is considered desirable, for the sake of 
neatness, to drill-a small hole through the panel to carry the 
bell wires to the back. ; - 
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an It is hardly an exaggeration to say that no tools are 
ut, required to manufacture the device. Certainly it can be 
made and fixed by the aid of a knife, a pair of pliers and a 
screwdriver, and the cost per breaker is minute, especially 
if the switchboard attendants do the work, as they well 
may, While on duty. There can be no uncertainty about 











4 
EB 
4 {.{-t1—__+___ 
Tr. | 
it. 
1c, Insulating clamp; t c, Local Circuit breaker handle, 
ab cireuit; E B, Electric bell, closed position. 
Fig. 1. Fia. 2. 
or 


the action of the contact maker, for it depends on gravity 
alone; and the contact faces are always vertical, so that dust 

f. cannot cling sufficiently to insulate A from 0 when the 
breaker opens. As the current passing through the local 
circuit is infinitesimal, the pivoted joint, B, which is the 
only moving part, can be made so loose as to preclude the 
possibility of sticking, but to provide a still higher factor 
of certainty the contact maker, a, may be weighted. 

It will be seen that the circuit breaker must be kept in 
the closed position even when the feeder or generator is out 
of service, unless a switch is inserted in the local circuit of 
each breaker; but there is no practical objection to that, as 

r there is always a switch in series with the breaker, and, so 
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Circuit breaker handle, open position. 


Fig. 3. 


long as that is open, the feeder or generator will remain 
isolated. The interposition of a tumbler-switch to cut any 
breaker off the alarum bus-bars is to be deprecated, inas- 
much as there is always a possibility of the attendant 
forgetting to close it when putting the circuit-breaker into 
service, 

This device was designed by Mr. H. G. Wightwick, of 
the Dudley, Stourbridge and District Electric Traction Co., 
Ltd., and has been fitted for some time to the breakers in 
the power stations of that company. The illustrations show 
it applied to a well-known form of breaker, but it may be 
modified for application to any other. 

It is not protected. 








TECHNICAL EDUCATION AND 
THE CHEMICAL INDUSTRIES OF FRANCE. 


Ir would appear that the wave of interest and anxiety about the 
methods adopted in, and the results obtained from, the establish- 
ments devoted to “ scientific” education in England or the United 
Kingdom, which was so prominent a feature two or three years ago, 
has not vanished entirely from amongst us, but has merely crossed 
the Channel into France. Our neighbours have discovered that 
things are very wrong indeed in the chemical industries of their 
country. Up till the middle of last century we and they shared 
the chemical trade of the whole world, but since that time, if there 
has not been an actual falling off in the output of the French 





chemical manufacturers, they have not exhibited that amount of 
expansion which. has characterised the business of their rivals in 
Germany. In the year 1901 the total value of the chemical 
products imported into France exceeded 152 million francs, while 
the value of the exports was only 105 millions; in Germany the 
value of the imports for the same period was only 68 million francs, 
whereas the value of the exports reached 331 millions. 

In view of these and kindred circumstances, it has occurred to the 
Revue Scientifique, a technical periodical published in Paris, to 
investigate the position of affairs in the French chemical trades, by 
putting a series of questions to representative manufacturers in 
different branches of industry, to professors at certain training 


_ colleges, and to other persons whose opinions were likely to be 


valuable; and then to digest the replies, and to publish a critical 
review of the whole subject. The investigation began about a 
year ago, and was brought to aconclusion in the autumn; at the 
end of January last, our contemporary was able to print the report 
of its commitsioners, and to give us, as an appendix, the verbatim 
answers returned by many of the men and firms written to. The 
general report is very interesting to read, but all through it leaves the 
impression upon an English student that he must be studying a 
translation of certain articles which were printed not long ago in 
his own language about the defects of the technical education in 
his own country. Practically every accusation which was brought 
against British student, British professor, or British employer 
appears in its expected place, with a few additional ones thrown 
in; but the report concludes with a constructive suggestion for the 
future, to which we shall refer later on. The printed replies at the 
end of the report fall into two classes; all quote the branch of 
trade or the position in the chemical industry of France occupied 
by the writer; but while 21 are otherwise anonymous, nearly 70 are 
fully signed by the professor, expert or firm responsible for the 
views expressed. Untortunately, no electro-chemical or electro- 
metallurgical firm appears among the list, except to ‘disclaim 


_ interest or knowledge, so that we can only discuss the phenomena 


of other sections of chemical engineering. 

Taking the students or young chemists first, we find a consensus 
of opinion (ex parte, to some extent, as it was with us) that the 
boys are very badly educated in the higher general schools of the 
country. The curricula of the “ lyceums” are said to extinguish all 
originality on the part of the student, and to destroy his power of 
standing alone. The strictly chemical training given in many, or 
most of, the colleges, &c., of France, is fairly efficient for the pro- 
duction of analysts, but, except in a few instances, it does not turn 
out young men competent to supervise manufacturing operations, or 
to perform research. The students leave college wholly ignorant 
of the financial side of commerce, and understandirg but little of 
what is possible ina works. For months they are practically value- 
less to their employers, and when they begin to understand things 
better, and to become useful, they leave. As a commentary upon 
these criticisms, we find that the young French chemist is usually 
engaged at a talary of between £48 and £72 per annum, occasionally 
he receives £40, rarely £96. It is not altogether surprising if he 
takes the first opportunity, after he has found his factory lege, of 
entering the service of an employer whose ideas are more liberal ; 
the strange thing is rather that his first employer does not make it 
worth the chemist’s while to stop, for evidently he does not need a 
heavily gilded bait. Some chemical firms seem to expect the young 
chemist to understand buying and selling and office work. Surely 
a chemical laboratory is not the place to train travellers or clerks. 
With reference to this latter duty of the complete works chemist, 
several writers point with envy to those large German chemical 
factories where trained chemists are employed to visit customers 
regularly. This, however, is something very special; we believe it 
only occurs in one or two trades where the articles manufactured 
cannot be used to advantage except by men who are chemists them- 
selves, and who keep themselves abreast of all improvements and 
alterations adopted in the preparation of the substances they 
employ; and where new or improved substances can only be 
produced by men who understand thoroughly for what purpose, 
and under what conditions the substances are used. 

The French professors of chemistry come severely under the lash 
of manufacturers. They are said to be entirely ignorant of the 
conditions which obtain in a factory, to be, as a rule, unwilling to 
associate themselves with any operation or inquiry of an industrial 
character. It is suggested that there is a kind of etiquette in the 
matter, so that when one of the few professors who are willing to 
act as industrial consultants, ventures to give an opinion, he has to 
do so more or less on the sly. The French professor breeds the 
(moderately efficient) analytical chemist, and his own successor ; 
some say he breeds too rapidly, but his offspring are of inferior 
ability. Other more unpleasant features are hinted at. It is said 
that certain professors are willing to use the resources of their 
institutions to perform routine commercial analyses for fees which 
are seriously below “ market price,” so that many of the smaller 
chemical manvfacturers find it cheaper to apply to them than to 
any local practitioner. It is also said that certain professors have 
undertaken consulting work for manufacturers, and that trade 
secrets or confidential matters have subsequently leaked out. On 
the other hand, Frenchmen are said not to be attracted to pro- 
fessorial chairs by sufficient salaries. In Germany, it is stated, the 
teacher of chemistry receives at least £800 per annum, and may 
reach the sum of £3,600. At the Collége de France the salaries are 
£400, at the Sorbonne £480 to £600, in the provincial establish- 
ments £240 to £440, with an average of £320. The professors are 
said to be in a somewhat analogous position to the works’ analysts, 
for there is no prospect of promotion to better paid or more 

ified 


The French chemical manufacturers who do not stand in the front 
rank, receive the severest castigation of any persons covered by this 
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inquiry, their condemnation being in the letters they have signed 
with their own names or their branch of business. Glancing through 
the letters, we find such statements ias this (we admit a certain 
measure of short-circuiting, in order to remove the periphrases of 
courtesy) :—‘ There is no need for chemists in our trade; no know- 
ledge of chemistry is involved in our macufacturing operations ; 
only commercial ability is useful to us”; and the writers gaily sign 
themselves makers of paint, white lead, candles, soap, hypochloritee, 
refiners of sulphur and petroleum, pharmaciste, manufacturers of 
“chemical products,” electro-chemists, brewers and metallurgists. 
We do not suppose these ignorant persons are typical’ of French 
chemical industry ; but, on the other hand, their prominence makes 
us hesitate to accept such firms of world-wide repute as Lumiére 
Bros. or Solvay et Cie as average representatives thereof. M. Auguste 
Lumiére, who is administrator of the chemical school at Lyonr, as 
well as manager of the photographic factory, ascribes the weakness 
of French chemists to faults in their secondary education, as 
mentioned above, to too narrow training in the chemical inetitu- 
tions, and to the lack of that sssociation between professors and 
men of commerce which distinguishes German methods. Apart 
from thie, he attributes the decline in trade to the laws relating to 
alcohol, to the dearness of sulphuric acid, and to the long hostility 
of French science towards the atomic theory. Parenthetically, we 
may remark here that when our informants wish to point out some- 
thing admirable, they turn to Germany only, no reference is made 
throughout all this report of 30 pages to the United States. Messrs. 
Solvay regard the chemistry of the ammonia-soda process to be 
practically worked out, expecting future improvements to be rather 
within the purview of engineers. Some of the letters printed over 
the full signatures of their authors have taken a form which would 
be improved, according to English notions, by judicious editing. 
It does not make for general goodwill to read that Mons. Smith 
(unless the name is false, which we doubt) employs one chemist 
trained at —— who is a fool, or that Jones et Cie find the man in 
their laboratory educated at ——- is more useful and better taught 
than the other man who comes from another named institution. 

For the future welfare of France, our contemporary desires to 
see the gene*al education of the country so improved that principles, 
rather than isoJa’ed facts, should be taught, that self-re'iance and 
initiative be inculcated. Industrial chemistry is too vast and too 
subject to transfermations to be taught as a whole in colleges and 
the like. Special schools of applied chemistry are required 
to teach the foundations of different branches of the industry, 
but these schools must be in addition to, not in substitution 
of, the general chemical establishments. The darger of prema- 
ture specialisation, which is already beccming manifest in Germany 
must be avoided. Professors of chemistry must be permitted or 
encouraged to undertake private practice. The chemist who is to 
become the head of a large establishment must undergo a much 
longer training than at present ; it should probably last five or six 
years after his college graduation. If we make allowance for the 
time spent in compulsory military service, the future French 
chemist trained on these suggested lines would hardly have an 
opportunity of earning enough money to support a wife and family 
until he had reached an age of which Mr, Roosevelt would certainly 
and rightfully disapprove. There seems to beatendency in France 
as inthe United States and here among certain amateurs of educa- 
tion, to forget that the days of our years are still only three-score and 
ten. We can hardly consider judicious such tteps as make it 
unnecestarily difficult for the more highly cultured and intellectual 
sections of a nation to take their full share in the repopulation of 
the world. 

The most powerful tonic for the sickly French chemical 
industries, however, our contemporary seems to find in the creation 
of a national technical society somewhat on the lines, if we under- 
stand aright, of our Society of Chemical Industry, but of a more 
patriotic type, and naturally limitéd to the Mother Country. It 
should have its centre in Paris, with branches or sections in all 
important towrs, and its members should include all professors and 
manufacturers, It shonld hold social as well as scientific meetings, 
so as to afford opportunities for the younger men to come into 
contact with their seniore. It should approach the Government 
and official bodies, obtaining concessions from them on behalf of 
the chemical trades. Like our Society, which is supposed to leave 
matters of pure chemical science to the Chemical Society, and 
matters of analysis to the Society of Public Analysts, but does not 
always do so, this new French association ig to foster commercial 
chemistry, encourage the young technician and do wonderful things 
generally. The scheme is simple and ingenious, although expe- 
rience on this side the Channel scarcely warrants a very sanguine 
view of its success. 
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LEGAL. 


City or Lonpon Execraic Liautina Co. v. StonenamM. 


In the City of London Court, on Thursday, June 15th, before Mr. 
Registrar Wild, a claim was made by plaintiffs against William 
Henry Stoneham, of 46, Queen Victoria Street, E.0., for the sum 
of 10s. 2d., balance of account for electric current eupplied. The 
defendant paid a sum of 4s. 4d. into Court, and raid he was not 
indebted to the plaintiffs for the balance of their claim. He said 


- upon his commencing to be supplied with current by the piaintiffs 


he paid a deposit of £1, upon which sum he was entitled to interest. 
The deposit was held by the plaintiffs for the purpose of meeting 
any unsatisfied account. The plaintiffs’ representative put in an 


account which, he said, showed the amounts due and the dates of 
payments made by the defendant. The plaintiffs’ representative 
faid that by Actof Parliamertt when a customer entered into a con- 
tract with them for the supply of currant he had to deposit a sum 
of £1, and when an amount became due the plaintiff company’s 
contention was that they were entitled to appropriate the deposit, 
or part of it, after which appropriation the amount left ceased to be 
a deposit. 

The ReaisrRaR said he was inclined to think that the amount 
deposited by the customer was to be treated as a deposit for the 
whole period, and was to continue as such until the plaintifis gave 
notice that it was no longer to betreated as a deposit, The deposit 
was made to secure the plaintifis against bad debts, and if they got 
security they must pay for it in the shape of interest which was 
provided for by the Act of Parliament. When the time came for 
the plaintiffs to strike a balance, and there was money due to the 
plaintiffs, then they were entitled to give credit for the deposit and 
sue for the balance. 

The plaintiffs’ representative said their contention was that they 
had an exercisable lien upon the deporit while the account was 
running. 

The RzeaistTRak caid that the Act of Parliament said that “the 
company shall pay £4 per cent. per annum during the time it (the 
deposit) remains in their hands.” 

The plaintiffs’ representative said that in 1902 they regarded the 
plaintiffs’ contract as closed, but they gave no notice that they con- 
sidered the deposit as closed. They were of opinion that the 
matter settled itself automatically. 

The RxaistTRar said he saw there was a further payment by the 
defendant at that time of £1. This sum the plantiffs’ repre- 
sentative said they regarded as a reinstatement of the £1 deposit. 

The ReaistRaR said he was of opinion that the money had 
remained in the hands of the plaintiffs from the commencement as 
a deposit, and remained so stil], and the defendant was entitled to 
be paid interest upon that deposit. Directly the plaintiffs chose 
to put en end to the contract, and disconnected the customer, the 
plaintiffs could not get out of payment of the interest, while they 
held the sovereign. 

The plaintiffs’ representative said their original claim was 
£1 10s, 2d., then they credited the defendant with £1, leaving the 
10s.2d. Under the Act of Parliament they were entitled to make 
a charge of 2s. 6d., the cost of disconnecting a customer by reason 
of the non-payment of his account. 

The Dzrenpant said he did not consider he was in arrear. 
The account at the time was only £1, and the plaintiffs had £1 of 
his in hand. 

The RecistRak said that, strictly speaking, the plaintiffs might 
then have put an end to the contract, the defendant owing money, 
and being in default. 

The plaintiffs’ representative said they had waived the charge 
for the first disconnection in 1902. 

The ReaistBaR was of opinion that the defendant was clearly 
liable to pay the dieconnecting charge of 2s.6d. The defendant 
was entitled toa eum of 3s. 4d. against the plaintiffs for interest, 
and there would be judgement against him for 2s. 6d. 

The plaintiffs’ representative said that it was a novel defence for 
the defendant to raise at the last moment. AJ] their other 
customers bad accepted their version cf the reading of the Act of 
Parliament, and they thought under the circumstances they should 
be allowed some expenses against the defendant. 

The ReaistRak said he could not allow the plaintiffs any costs. 
He had given them his version of the reading of the Act of Parlia- 
ment. The case might be an important one to them, and he should 
be happy to facilitate them in any way they liked. 








BUSINESS NOTES. 


-Are Works Sports.— On Saturday last the 16th annual 
athletic race meeting of the Arc Works Club took place at Chelms- 
ford. Most unfortunately, rainy weather prevailed throughout the 
afternoon ; but in spite of this drawback, the committee, of which 
Mr. H. C. Hawkins was hon. sec., stuck to its duties, and the excel- 
lent programme provided was carried out with epirit. Col. Crompton, 
president of the club, was present, together with other directors of 
the company, the Mayor of Chelmsford, Sir Carne Rasch, and other 
guests. The prizes were distributed by Miss Crompton. During 
the afternoon music was provided by the Mid-Essex Brass and Reed 
Band and the Essex Industrial School Band. 

Prior to the sports, a large party of visitors, mainly from London, 
was taken through the works, in which the great number and variety 
of the electric motors under construction, arc’ lamps, numerous 
punkah fans for India,jand some large switchboards, attracted special 
attention. A large turbo-dynamo was being construc'ed for coup- 
ling to a Parsons stcam turbine, for installation in the Calcutta 
Electricity Works. As we pointed out some years ago, Musszs. 
Crompton & Co. are firm believers in the wisdom of providing for 
the physical and social well-being of their employés, both from the 
humanitarian and from the commercial standpoint, and the arrange- 
ments made to this end were admired by the visitors. Luncheon 
was served in the spacious Club House, which the company has 
placed at the disposal of the employés for refreshment and recrea- 
tion, and, as Oo). Crompton observed in replying to the toast of his 
company, the surroundings of the men are far from sordid. Both 
parties are to be congratulated upon the cordial good feeling obtain- 
ing between them. 
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“New-Dur” Ignition Device for Petrol Motors.— 
During the past few months we have described a number of special 
i; nition devices for use in connection with petrol motors, among 
others the Caron, Simplex and Zubalof. Following somewhat on 
similar lines is the arrangement known as the “ New-Dur,” which 
has lately been introduced by the Durnyza Powsnr Co., of Reading, 
Pa, U.S.A., which we illustrate herewith. The ‘drawing shows a 
device connected to one brush of a three-cylinder contact- 
maker, with the wiring indicated for the other cylinders and to the 
generator or source of electrical energy. In general construction 
the arrangement consists of an electro-magnet and reciprocating 
contact-making plunger enclosed within a casing, which is screwed 
into the engine cylinder in place of the ordinary sparking plug. 
From the source of electrical energy the current is conducted 
through the contact-maker to one of the terminals at the top of the 
device, and thence through the electro-magnet winding to earth, the 
end of the wire from the coil c being secured to the casing. The 
core of the plug becomes magnetised and attracts the armature, 
which is hinged at one side, and is normally held away from the core 








A and B, Wires to second and third cylinders; c, Inductance coil; 
p, Wire to;generator, 


DiaGramM SHOw1NG Section oF “ Ngw-Dvur” Ienition Device 
AND METHOD oF WIBING FOR A THREE-CYLINDER ENGINE. 


by a flat spring, and the reciprocating rod in the cenire is brought 
into contact with the adjustable point screwed into the end of the 
device within the cylinder. The reciprocating rod is insulated, as 
is also the armature of the magnet with which it is in contact, and 
both are connected, through the terminal shown at the left, with one 
side of the primary coil, to the other terminal of which the generator 
is connected. The second circuit is therefore closed by the first. 
When the first is broken at the contact-maker, the armature is 
released, and flies back quickly under the action of its spring, unt 1 
it strikes the head of the sparking pin, still held in contact by a 
light spiral spring; the pin is knocked out of contact with great 
velocity, owing to the lightness of the pin, and the rapid movement 
of the armature, and a large spark occurs between the points. The 
makers draw attention to the fact that the breaking of the magnet 
circuit throws all the current through the coil, charging it fully as 
the magnet discharges, and producing a “ fat” hot spark. 


Brush Contracts.—The following contracts have 
recently been booked by the BrusH ExgcrricaL ENGINEDRING 
Co. :— 


Four double-deck car bodies, mounted on radial trucks, for the Scarborough 


Tramways (per B,T.H. Co.). : 
Five motor coach bodies, 13 trailer coach bodies, with trucks and air brake 
gear, and four spare trailer trucks, for the Great Northern and City Railway 


(per S. Pearson & Son). 

Fifty sets of tramcar lifeguards for the Belfast Corporation. 

Framework of electric locomotive, for Bruce Peebies & Co. 

Two 50-kw. dynamos, for J. Howden & Co., Glesgow. 

Two electric locomotives complete, for the Ritfontein Mines. 

Tramways overhead construction for Wednesbury-Darlaston extension, for 
the South Staffordshire Tramways Co. 


Insulating Varnishes.—The Sranparp VaRnNIsH 
Works, who will be exhibiting their insulating varnishes and com- 
pounds at the Electric Railway and Tramway Exhibition at 
Islington the week after next, notify that Mr. John C, Dolph, of 
New York, who is an expert in all matters relating to insulating 
materials and insulation, will be in attendance at their stand. The 
company, whose sole agents for Great Britain are Messrs. Pinchin, 
Johnson & Co., Ltd., of 23, Billiter Street, will be showing a line of 
solid insulating compounds for impregnating purposes, including O.B. 
transformer compound, which is claimed to stand hot mineral oil 
without deterioration, being specially designed for impregnating the 
coils of transformers operated in baths of mineral oil. 


Johannesburg.— The A.E.G. Electrical Co., which 
obtained considerable success at the recent Cape Town Exhibition 
with electrical machinery and appliances, have an interesting 
collection on view at the premises at the corner of Green and 
Marshall Streets. The firm obtained a gold medal for their general 
exhibit, a special gold medal for the best electrical exhibit and a 
special silver medal for flame arc lamps. 


Book Notices.—Annual Calendar of McGill College and 
University, Montreal. We are accustomed to receive, from time to 
time, bulky volumes dealing with the American Universities, schools 
of engineering, &c., in far more lavish style than anything with 
which we are acquainted in this country; it is pleasing to find that 
our Canadian compatriots are no less admirably provided for. In 
this weighty production are detailed innumerable courses of 
instruction, in science, arts, law and medicine, including under 
science the various branches of engineering, chemistry, archi- 
tecture, &c. Excellent photographs of many of the laboratories, 
libraries, museums, lecture theatres, &c., are given, and demonstrate 
the fact that the University is admirably equipped in all depart- 
ments with modern apparatus. From the particulars given of the 
curricula, it is clear that no narrow or short-sighted view of the 
high purposes for which the college was founded is held by the 
governor, who recognise the value of learning in all its branches, 
and pursue an enlightened policy well worthy of imitation by our 
educational authorities at home. 

The Technolexicon.. We are informed by the Technolexicon 
Committee of the Society of German Engineers that in the com- 
pilation of this universal technical dictionary (in English, German 
and French), which was commenced in 1901, about 2,000 firms 
and individual collaborators at home and abroad are at present 
assisting. Up to now 2,700,000 word-cards have been collected, and 
to these will be added the hundreds of thousands of cards that will 
result from the working out of the original contributions not yet 
taken in hand, but of which most have already come in. The 
editor-in-chief will be pleased to give any further information 
desired; his address is“ Technolexicon, Dr. Hubert Jansen, Berlin 
(NW 7), Dorotheenstrasse 49.” 

Benson’s Facts for Advertisers, 8. H. Benson, 1, Tudor Street, 
E.C. 5s. net. This is a useful and interesting collection of data 
“on the subject of Press and outdoor publicity, useful to all 
interested or engaged in the profession or business of advertising.” 
It is an impossibility to review such a mass of matter as is here 
brought together, but a general study of its contents leads us to the 
belief that those in charge of publicity departments, which form a 
prominent feature in our modern commercial development, will 
find the book of considerable service. Lists of important centres, 
their populations and trades ; a list of leading hotels; many maps 
of London, the provincial centres and foreign countries; full lists 
of newspapers, technical and professional publications; specimens 
of block-printing by different processes; and _a wealth of general 
commercial information, are some of its features. 

Handbook to Felixstowe. By L. Lingwood. Norwich: Jarrold 
and Sons. 1905. Alive to the modern necessity of advertisement, 
the U.D.C. of Felixstowe has stamped this handbook with its 
official imprimatur, thus following the example of several of our 
more progressive seaside municipalities. The book, as an exhaus- 
tive guide to the town and district of Felixstowe, is worthy of high 
praise; besides particulars of the local institutions, clubs, postal 
arrangements, &c., abundant details of the attractions and diver- 
sions of Felixstowe are given, and all classes of holiday-makers are 
catered for—the cyclist, geologist, antiquarian, pedestrian, sports- 
man, &c. The book is profusely illustrated, and is excellently 
printed, forming one of the best of its kind that we have seen. 

‘‘The Consumer’s Handbook of the Law relating to Gas, Water 
and Electric Lighting.’ By Lawrence Duckworth. London: 
Effingham Wilson. 1s. 6d. net. 

“Nautical Technical Dictionary for the Navy—Englisb, French, 
German and Italian.” By Edward v. Normann-Friedenfels and 
Julius Heinz. Vol. II,, Part 1.,A-K. Pola: Editor, Mitteilungen 
aus dem Gebiete des Seewesens. 30 marks. 

“U.8. Commission of Fish and Fisheries—Commissioners’ 
Report, 1903.” Washington: U.8. Bureau of Fisheries, Depart- 
ment of Commerce and Labour. 

“Tes Fours Electriques et leurs Applications Industrielles.” By 
Jean Escard. Paris: Ch. Dunod. Fr. 18. 

“Atti della Aesociazione Elettrotecnica Italiana,” Vol. IX., 
March and April, 1905. Rome: 397 Corso Umberto I, 

“The Engineering Press Monthly Index Review,” Vol. VI., 
No. 1., April, 1905. Brussels: Association de la Presse Technique. 
Fr, 2.50. 

“Programme of the International Section of Public Hygiene, 
and Hygiene and Sanitary Assistance in Transports, at the 
Milan Exhibition of 1906.” Milan: General Secretary of the 
Exhibiticn. 

“Cash Accounts: An Explanation of Principles and a Guide to 
Practice.” By L. Whittem Hawkins. London: Gee &Co, 5s. net. 

“Setting Type by Telegraph.” By Donald Murray, M.A. 
(I.E.E. paper and discussion reprint, ) 

“Instrumente zur Messung der Temperatur fiir Technische 
Zwecke.” By Otto Bechstein. Hanover: Gebriider Jiinecke. 
M. 1.80. 


J. & P. Contracts.—Messrs. Jounson & PHILLIPS 
have secured orders amongst others for a 350-xw. three-phase, alter- 
nator, 96 r.p.m., for supplying power in large works in the Mid- 
lands, a 35-Kw. combined set direct-current for power in a manu- 
factory in Ireland, also two 200-Kw. three-phase alternators, 120 
r.p.m., for a colliery. 


Imports of Foreign Telegraph Cables.—An upward 
tendency is noticeable in the importation of foreign telegraph cables 
and apparatus connected therewith. The value for May last is 
returned at £5,586, bringing up the total for the first five months 
of the year to £29,121, as compared with only £14,813 in the 
corresponding period of 1904, 
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Catalogues and Lists.—Messrs. T. Harpine CaurtToNn 

anp Co., Leeds. Two new motor lists. One details their direct 
current motors, which have recently been re-designed with a view 
to increasing the output and bringing them thoroughly up to date. 
The other particularises their induction repulsion motors, which are 
specially adapted for direct coupling to lift machinery and cranes ; 
absence of sparking is claimed as their special feature, while they 
also are said to run up to speed rapidly, and without any jerk. 
Both lists illustrate their respective motors, complete and in parts, 
and prices are set out in tabulated form. 

ExLgEctric aND OrpNANCE AccEssorigs Co., Lrp. Illustrated 
leaflets relating to medical coils, air filter and deodoriser (Carter’s 
patent) for superseding the ordinary table fan, Stellite radiators, 
motor-starting panels, and the Stellite electric fans already described 
in these columns, 

Messrs. ANDREW Brown & Co., 110, Cannon Street, H.C, 
Illustrated circular giving particulars and testimonials regard- 
ing perforated metals and embossed plates, made by Messrs. 
Franz Meguin & Co., Ltd., of Dillingen (Saar), Germany, for whom 
Messrs. Brown are sole agents in England, Wales and Ireland. The 
firm supplies every description of screening plates prepared to 
special designs or made into cylinders, also stair treads and link 
chains for cranes and hoists. 

Messrs. Heataman & Co, Parson's Green, 8.W. Newillustrated 
list of their well known special lines in extension ladders, telescopic 
scaffold towers, fire escapes, &c. 

Messss. A. J. Wriaut, Ltp., Upper Street, N. Price list (June) 
of automobile electrical accessories and instruments, including 
ignition batteries and coile, charging batteries, measuring instru- 
ments, resistance coils, &c. 

Messrs. Dospiz M'Innzs, Lrp., 45, Bothwell Street, Glasgow. 
Various illustrated pampblets describing respectively, the 
“Mathot” continuous explosion and pressure recorder for motors 
and gas and oil engines; the M’Innes Dobbie indicator and 
continuous-explosion recorder; separating and wire-drawing 
calorimeter ; patent engine indicators ; and the Cipollina continuous 
double diagram indicator. 

Tux Exxorricat Co., Lrp., Oharing Cross Road, W.0. A 
number of new publications as follows :—Leaflet No. 152, showing 
and pricing various shapes and styles of electric lamp globes, iced, 
flinted, frosted, {&c.; pamphlet No. 158, giving many particulars 
with illustrations of their E.O. electric fans and ventilators ; leaflet 
No. 159, drawing attention to their hour or time meters; No. 161, 
describing hand-drilling machines; No. 162, giving information 
with prices of new centrifugal blowers and extractors ; and No. 16D, 
very fully explaining, with diagrams, &c., their double tariff meters 
and contact clocks. 

Messas. Ernust F. Moy, Lrp., Camden Town. A fall list 
(20 pp.) detailing their various types of fuse boxes, giving prices 
and illustrations in each case. 


Liquidations.—MoGuirne Manvuracrurinc Co., Lro. 
June 30th is the last day for receiving proofs for intended dividend. 
Mr. F. W. Pixley, 58, Coleman Street, E.C., is liquidator. 

Frenoxw Evzorric Licutire Boarns, Ltp. Voluntary liquida- 
tion has been decided upon, with Mr. W. H. Pannell, 13-14, Basing- 
hall Street, E.C., as liquidator. 

YorxksHingn Exxrctric Tramways Construction Synp10aTe. 
This company is winding up voluntarily, with Mr. W. H. Andrews 
as liquidator. 


Are Lamp Lowering Gear.—The Lonpon Execrric 
Frem, of George Street, Croydon, have recently introduced what is 
claimed to be an exceedingly simple and efficient contact and sus- 
pension device, for use in connection with their self-sustaining 
winch when fitted to arc lamp standards. The suspension gear con- 
sists of a socket into which is drawn a plunger fitted with two 
piston-ring contacte, a special device being provided for taking the 
weight off the rope when the lamp is drawn up into position. This 
arrangement is substantially built, and is perfectly weatherproof. 
The winch for hoisting and lowering is self-sustaining in all 
positions, and must be wound down as well as up; it has alow 
speed ratio, viz., 4 to 1. The apparatus is, of course, applicable, 
with certain modifications, in many directions other than arc 
lighting installations. 


Change of Address. — The SunpbERLAND District 
Exvecrric Tramways, Lrp., having vacated their temporary offices, 
all communications should in future be addressed to the company, 
Power Station, Philadelphia, near Fence Houses, County Durham. 


Cooper-Hewitt Mercury Vapour Lamp.—We learn 
that the Brirish WerstincHousz Exgctric & MANUFACTURING 
Co., Lrp., are now prepared to supply all types of the well-known 
Cooper-Hewitt mercury vapour lamp for direct current. Our 
readers are already faliy informed as to the remarkable efficiency 
of this lamp, which is half a watt per o.P., and in addition the lamp 
possesses several important characteristics, not the least of which is its 
va‘ ue.for photographic purposes, and all processes of a similar nature. 


Opening for Electrical Appliances in Mexico.—The 
French Consul in Mexico ina recent report states that electricity 
is the greatest if not the only source of energy in the country. 
The engineers in Mexico are oceupied in utilising the motive power 
of the torrents and rivers, which owing to the rapid fall of the 
country form very powerful cataracts. Mexico City and several of 
the other large towns are lighted by electricity, which is also used 
as motive power for the tramways, The greater proportion of the 
material used (except the cars, which are American) is of German 
origin, and there js a great opening for all kinds of electrical 
materials, dynamos, cables, transformers, lighting material, atc and 
jncandescent lamps, tramway installations, telephones, &0, Ke 

















Trade Announcements.—THE RyopEs ELEcTRIcAI 
Manvracrtugine Co., Lrd., state that on account of large increase of 
business, their representatives for Newcastle-on-Tyne and district, 
Mesers. Sleigh & Wood, formerly of 17, Eldon Square, Newcastle, 
are removing into more commodious offices, Milburn House, New- 
castle-on-Tyne, and all inquiries will be dealt with from that 
address. 

The address of the CaLmMon ASBESTOS AND RusBBER WoRKS, L1p., 
is now 1, 2 and 3, Trinity Place, Tower Hill, H.C. 

Tue Britise THomson-Hovuston Co., Lrp., have changed the 
address of their Glasgow office from 141, West George Street, to 
91, Wellington Street. 

The Union Casie Oo., Lrp., notify that Messrs. James T 
Donald & Co., Ltd., 35, McAlpine Street, Glasgow, are now their 
sole reprerentatives for Scotland for electric cables and wires. 
Messrs. Donald will hold a considerable stock of cables, 

Messrs. Bray, MarkHam & Reiss, Lrp, have appointed Mr- 
H. Mabbs, Canada Chambers, Brown Street, Manchester, as their 
sole representative for the counties of Lancashire, Yorkshire (with 
the exception of the Cleveland district), Cheshire, Derbyshire and 
Nottinghamshire. 

Mezssas. Krupxa & Jacosy notify that on 30th inat. they will 
cease to act as managers of Siewens Electric Appliances, Ltd., and 
will carry on business under their own name at 61 and 62, Watling 
Street, E.0. They will continue to deal in all electric appliances 
hitherto sold, with the exception of fire alarms, which department 
baz been transferred to the Woolwich works of Siemens Bros. and 
Co., Ltd. Messrs. Krupka & Jacoby will act as sole agents for Dr. 
Albert Lessing, of Nuremberg, and as selling agents for electric 
lamps and electric light wires and cables made by Messrs. Siemens 
Bros., and also for some of the products of the Siemens-Schuckert 
Werke and Messrs. Siemens & Halske. Accounts owing to Siemens 
Electric Appliances, Ltd., will be collected by Messrs Krupka and 
Jacoby. 


The Use of Electricity in Egypt.—The German 
Consul at Alexandria, in a recent report to his Government, states 
that the question has azain been raised as to whether electricity 
could not be employed for motive power in Egypt. - The irrigation 
works would constitute the most important demand. Irrigation is 
now carried on by means of small machines, which are epread 
over the whole of the district, and only irrigate comparatively 
small tracts. It would, therefore, be profitable to set up large 
power stations with modern plant. These could distribute 
the electricity to motor-driven pumps erected by the land- 
owners at the places necessary. It has been recognised that this 
system would be much more advantageous than the present one. 
A French engineer atteched to* the Lands Department has 
arranged for the utilisation of electrical plant for the driving of 
pumps, which has formerly only been used during part of the 
year for ginning and pressing cotton, and the rest of the year has 
remained idle. A large German landowner has arranged with the 
firm of S1zmens-Senucke=kr for the utilisation of electric power on 
his estate near the Barrage. In Upper Egypt there is the greatest 
opportunity forthe use of electricity for motive power, owing to the 
situation of the Nile cataracts. With the exception of the tram- 
ways of Cairo and Alexandria, electricity is only used in Egyptian 
towns in a very unimportant degree for power supply. The use of 
electricity is limited, owing to the large cost of production, due to 
the high price of coal; petrolevm is cheap, and the petroleum motor 
is therefore much more economical than the electric motor. On the 
other hand, considerations of cleanliness have led to the use of 
electricity. Nobody has as yet introduced electric lifts for use in 
the large lodging houses, where the rooms are’ very high 
owing to the heat, and the staircases consequently very tiring. 
The upper rooms are more desirable, owing to the purer 
air, but are discounted because of the lack of lif:s. There 
is also a good opening for electric ventilators in Egypt. 
Competition has greatly reduced the price, and 30 cm. ventilators 
can now be obtained for 65 francs, 40 cm. ventilators costing 85 
francs. The mistake is often made in supplying goods for the 
Egyptian market, of considering cheapness only, without care as 
to the article delivered. It is necessary that the goods should be 
well made and reliable without being extremely well finished. 
European manufacturers are strongly recommended to employ a 
capable agent in Egypt. 


Exports of British Electrical Machinery.—A new 
record was established in May last in the exportation of electrical 
machinery from this country, the returns just issued showing a total 
of £72,758, the largest sum which has been attained in any one 
month, and contrasting with £33,061 in Apri! last, and £41,729 in 
May a year ago. During the first five months of the year the aggre- 
gate shipments attained a value of £274,483, as against £170,886 in 
the corresponding period of 1904. 








LIGHTING AND POWER NOTES. 


Alloa.—For some time past negotiations have been going 
on between the T.0. and the British Electric Plant Co., with the 
object of the former obtaining more favourable terms for the town’s 
electric supply, or, alteraatively, with a view to the company under- 
taking the distribution of energy; an amicable arrangement hes 
not been come to, and the Oouscil has resolved to discontinue the 
arc lamps in the streets aud revert to incandescent lamps, 
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Barnsley.—The report on the past year’s working of the 
electricity undertaking shows a gross profit of £5,950, and a net 
surplus of £1,857. 


Continental Notes.— Iraty.—A company is being 
formed in Alessandria to establish a power station in the town. 
The water power of the Deferrari Canal is to be utilised, and it is 
estimated that about 1,000 u.P. will be available. 

GzuRnmany.—The erection of a municipal electricity works at 
Offenburg has just been decided upon. 

Coventry.—With a view to minimising complaints as 
to inferior light caused by worn-out lamps, the E.L. Committee 
proposes to undertake the maintenance and renewal of lamps at the 
following rate of charges:—25 lamps and under, 2s. 6d. per 
quarter; over 25 and under 50, 4s. 6d.; over 50 and under 75, 
6s. 6d.; over 75 and under 100, 8s. 6d.; over.100, 8s. per 100. 


Dundee.—From Mr. H. Richardson, Dundee, we have 
received the following in regard to the past year’s working of the 
Corporation undertaking :—On the year’s working there has been an 
increase on the output of units of over 250,000, yet the coal bill was 
£1,441 under the estimate for the year, and £505 less than it was 
last year although a quarter of a million more units were generated. 
The generating account for this year is under the cost of the 
previous year; £2,671 has been placed to the machinery repairs 
account, to wipe off a large part of the cost of the big repairs and 
alterations which have taken place in the works, On the whole 
year’s working there is a surplus of £469 to be carried to next year’s 
revenue, after. wiping off £4,171 of the cost of relaying mains and 
feeders and the alterations to the generating plant. Mr. Richardson 
is to be congratulated upon having attained so creditable a result. 

The Gas and Finance Committees have resolved to 
recommend that the price of energy to ordinary consumers, 
other than for motive power, should be as follows :—For any amount 
up to 20 units per quarter, 6s. 8d. ; and for each unit above 20 units, 
4d., and that all above 10,000 units per annum be supplied at 3d. 
per unit, with a discount of 5 per cent. for payment within 28 days. 
Pablic electric lamps will be charged at the rate of £15 each per 
annum for the whole night, and £7 10s. for part of the night. The price 
of electrical energy for motive power will be from a maximum of 24d. 
per unit ; and for heating, &c., at 2d. per unit (each consumer to 
use or pay for energy up to a minimum of 6s. 8d. per quarter) if 
taken through a separate meter, but if not taken through a separate 
meter, at the ordinary rate of 4d. per unit. The rate for the supply 
and distribution of energy for tramways was fixed at 14d. per unit. 


Glasgow.—The Corporation Ele¢tricity Committee has 
purchased a site in Stirling Road, on which it intends erecting a new 
sub-station. 

Goole.—The T.C. has decided to put down an electric 
power station, and has appointed Mr. Walter Emmott, of Halifax, 
as its consulting engineer for the scheme. 


Hereford.—A flat rate of 44d. per unit, for lighting has 
been adopted by the T.C., with a discount of 5 per cent. for prompt 
payment, This will do away with the maximum demand system. 


Hindley.—The B. of T. has extended the E.L. order 
until the end of the present year. 
Ilford.—The Woodford U.D.0C. has asked the T.C. 


under what terms and at what cost energy could be supplied to it in 
bulk. The electrical engineer has been instructed to submit a 
report on the matter. 


Ince.—The U.D.C. has applied to the B. of T. fora 


further extension of time for carrying out the E.L. order. 


India.—Catcutra.—The number of units delivered to 
consumers by the Calcutta Electric Supply Corporation, during 
the four weeks ended May 26th, was 369,487, as compared with 
304,350 in the corresponding period of 1903. 


King’s Lynn.—The revenue of the E.L. department 
for the past year amounted to £5,910, and the expenditure, includ- 
ing interest and sinking fund, to £5,543, showing a profit for the 
year of £367. 


Kirkealdy.—The annual report of the burgh electrical 
engineer on the E.L. scheme, shows a net deficiency of £404, 
after paying interest and sinking fund charges on the year’s 
working ; to this must be added a debit balance last .year of £43, 
It is proposed to lay before the committee a suggestion to have 
an electrical exhibition to advertise the undertaking. 


Leeds.—Last month witnessed the largest monthly 
increase in lamps and motors yet recorded by the Corporation, 7.¢., 
10,955, equivalent 8-c.P. lamps, and 254 u.P. of motors. A large 
number of additional lighting connections were also made. 


Liverpool.—At the meeting of the Liverpool Select Vestry 
on Tuesday last, the question of the provision of an electric gene- 
rating station was debated at some length. The L.G.B, has pro- 
visionally authorised the erection of such a station on the Brownlow 
Hill site, at a maximum cost of £10,000. The recommendation of 
the Buildings Committee to entrust'the preparation of plans and 
specifications for the generating station to a firm of engineers was 
carried, 

* London.—Maryiesone.—The B.C. has passed accounts 
for payment inirespect to the electricity undertaking, amounting to 
£20,847. 1t bay also been advised that Mr, Wright could not accept 


the position of a director of the Reason Manufacturing Co. whilst 
holding his appointment as consulting engineer to the Council. 
Mr. Wright has since abandoned his idea of becoming a director to 
the company ; he still remains a shareholder and acts as technical 
adviser to the company, which he may do without infringing the 
Act. The examination of the accounts of capital expenditure by 
the company for January and February last, show ithat there isa 
balance due tothe company on account of the former month for 
£397, and £2,500 for the latter. The L.G.B. has informed the 
Council that a housing scheme is not necessary in respect of work- 
men’s dwellings acquired, or to be acquired, uader the St. Maryle- 
bone E.L. Act, 1904. 

BrrmonpsHy.—At the meeting of the B.C. on Tuesday evening, 
discussion was resumed on the annual financial statement in connec- 
tion with the E.L. undertaking. From the statement it appears 
that the total amount of loans obtained up to March 31st, 1905, is 
£98 030, of which £487 has been repaid. The total expenditure on 
capital account is £106,793, the balance overdrafts in anticipation 
of loans being £7,651. The revenue account shows the expenditure 
on the generation of electricity to be £4,032; distribution, £4,497 ; 
public lamps, £1,230; management expenses and law charges, 
£1,135, the total being £7,711. The income is £12,016, leaving 
£4,271 to be carried to-net revenue account, and £33 to be set aside 
for bad debts. Interest on mortgage debts, £2,801; instalments of 
principal, £363 ; and payment to reserve fund, £499, absorb £3,663 
of the balance, and £1,000 is added to the reserve fund. The 
general balance-sheet shows the gross liabilities to be £111,266, 
including overdrafts on capital and revenue account of £9,358. The 
electricity generated from March 31st, 1904, to March 31st, 1905, 
was 1,039,503 B. of T. units, 282,185 units being supplied to public 
lamps, and 649,914 to private consumers. It was urged that the 
£1,000 should be placed to depreciation instead of reserve, but the 
town clerk stated that they had no power to establish such a fund. 
It was also agreed to give the late borough electrical engineer a 
testimonial. 

The promoters of the Administrative County Bill have endea- 
voured to negotiate with the Council with a view to the withdrawal 
of its opposition, but have not succeeded in this. : 

A deputation consisting of representatives of the L.C.C., the City 
Corporation, the Metropolitan B.Cs. and various local authorities of 
districts outside the area, are to wait upon the President of the 
B. of T. in opposition to the Administrative County of London 
and District Power Bill and the Metropolitan Electric Supply 
(Various Powers) Bill. 

The B, of T. has notified the Council that it has given approval 
to an additional system for the supply of energy by the London 
Electric Supply Corporation. A reply to the Board protests 
against the granting of the approval. 

St. Pancras.—The B.C. has decided to apply for space to the 
value of £100 at the Electrical Exhibition at Olympia. 

Crry.—Whilst newspaper work was in full swing last Sunday 
night, a failure of the electric light supply took place in Fleet Street 
and the neighbourhood. It was caused through a breakdown at the 
Bankside works of the City of London E.L. Co., which, however, 
was not of a very serious nature. 

Hoxrnsry.—The Borough Council has just completed a year’s 
work of laying mains and connections itself, and in comparison 
with work done by a contractor, it has resulted in a saving to the 
Council of 33.-10d. per yard, the cost now being 7s. 10d., compared 
with 11s, 8d. 

SHOREDITCH.—In view of the improved position of the E.L. 
department during the past year the Committee has decided to adopt 
a revised scale of charges for energy. The changes decided upon (sub- 
ject to the usual sanction) are as follows:—(1) Maximum demand 
system—present charge 5d. per unit consumed during the first two 
hours per day, and 2d. afterwards; new charge, 5d. per unit con- 
sumed during the first hour and a half each day, and 2d. per unit 
afterwards. To come into force September quarter next. (2) Flat 
rate—present charge, 5d. per unit; new charge, 4d. per unit; 
theatres and music halls, 34d. per unit; any consumer 
using not less than 75,000 units per annum for lighting pur- 
poses, 3d. per unit. To come into force December quarter 
next, (3) Basement rate—present charge, 4d.; new charge, 34d. ; 
to come into force December quarter next. (4) Rate of charge for 
lighting to those who use more than 50,000 units per annum for 
power—present charge, 34d. flat rate; new charge, 15s. per quarter 
per H.P. of maximum demand, and ?d. per unit for all electricity 
consumed; maximum charge, 2d. per unit. Under this system if 
will be necessary to fix a demand indicator at each consumer’s 
premises, and a rent for the same shall be charged equal to 2s. per 
quarter. To come into force September quarter next. Public 
lighting rate for street lamps—present charge, 24d. per unit; new 
charge, 2id. per unit, to come into force December quarter next. 


Manchester.—Several explosions caused by the fusing of 
an electric cable occurred one evening last week in Peter Street. 
Fragments of broken flags were hurled 20 ft. into the air, and a 
large volume of flame issued from a rent in the pavement. A Cor- 
poration workman, who was in an adjoining manhole, received a 
rather severe shock. 

Mansfield.—The T.C. announces that the price of energy 
has been reduced \to 7d. and 1d, per unit for lighting, and to 4a. 
and 1d. for power. 


Ormskirk.—The E.L. installation laid down at the 
Workhouse was formally inaugurated on June 15th, 


Southampton.—An electrical exhibition is to be held by 
the Corporation, and £100 has been yoted to defray expenses, 
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‘South Africa.—BrTutznem.—lIt is anticipated that a 
supply of electrical energy for lighting the town will be available 
at the end of the present month. 

VryxHxE1p.—The Local Board is prepared to grant a concession for 
the lighting of the town by electricity, and invites proposals. 

KrepxsporP.—The E.L. scheme drawn up by Mr. Thos. Dagnall 
has been sent to the Lieut.-Governor for approval. 

The Ranp.—The Rand Central Electric Oo. during the past year 
had its plant fully loaded up, the load recorded being 2,460 kw. The 
number of kw.-hours generated amounted to 10 million, as com- 
pared with 8 million in 1903. The profit, after allowing £16,670 
for depreciation, amounted to £31,780, enabling the debit balance in 
1908, resulting from the war, to be wiped out and a dividend of 
5 per cent. declared. A new 400-xkw. turbo-generator is being 
installed. . 

Ruopusta.—According to a Cape contemporary, a commission is 
engaged in studying various points in connection with long-dis- 
tance transmission of electrical energy from the Victoria Falls. 

Dugsan.—The T.C., has resolved that farthur reductions in the 
price of energy be allowed to motive power users, viz., after 5,000 
units the price is to be 13d., and after 10,000 units, 1d. A 10 per 
cent, discount is to be allowed on lighting accounts paid within 
seven days. x 


Southend-on-Sea.—The T.C. has decided to give con- 
sumers of electricity the option of a flat rate of 44d. per unit. 


Stirling.—In his annual report to the Town Council, Mr. 
A. ©. Hanson, the burgh electrical engineer, states that the number 
of units generated during the year ended May 15th last was 
260,755, as compared with 228,790 for the previous year, and 2,514 
equivalent. 8-o.P.. lamps were connected. .The total maximum 
demand was 201 Kw., as against 176 kw. in the previous year. The 
average price obtained for private supply was 4'18d. per unit, as 
compared with 4°42d. in 1904. Interest and sinking fund charges 
amounted‘ to £2;128 ;. the revenue -was £4;137,. compared with 
£3,643 last. year; and the expenditure amounted to £2,261. A 
sum of £178 has had to be transferred from the capital to the revenue 
account, on the instructions of the Secretary for Scotland, being 
part of the cost of securing the prov. order, and a sum of £306 is 
required from the rates. 


Thirsk.—The Northern Counties Electricity Supply 
Co., having obtained the contract for the lighting of the town for 
three years, has decided to introduce the penny-in-the-slot system, 
in conjunction with offers of free wiring, and, to further encourage 
development, a reduction of 4d. per unit will, it is expected, be 
made. Owing tothe contract the company has just secured also to 
light Thirsk Junction, N.E.R., by electricity, it has been decided to 
substitute steam plant for the present oil engine set at its electricity 
works. ; . 


Tredegar.—At a meeting of the U.D.C. on June 14th 
a letter was received from the Tredegar Iron and Coal Co. offering 
to supply energy in bulk, conveyed to a sub-station 14 miles from 
the generating station, at the following rates:—Up to 50,000 units, 
$d. per unit; 50,000 to 70,000 units, 24d. per unit; (75,000 to 
100,000 units, 2d. per unit. It was intimated that the charges 
would be lower if the energy was taken direct from the generating 
station. The terms are to be considered by a committee. 


Truro, — Mr. R. James, of the firm of Messrs. 
Medhurst & Lloyd, London, and Mr. J. A. Purves, of Exeter, have 
informed the T.C. that the water-power available would be of no 
service for an electricity woiks. The committee formed to con- 
sider an E.L. scheme has recommended that the Council should 
apply for a provisional order, whlch should be carried out by a 
company. The matter is to be considered at the July meeting of 
the Council. 


Warrington.—A L.G.B. inquiry was held recently into 
the Corporation’s application for a loan of £4,150 for E.L. purposes. 
There was no opposition. . 


Welshpool.—aAt the meeting of the T.C. on June 15th 
the question of adopting an E.L.-'scheme was debated. It was 
stated that a resident shad offered turbines by the river at a low 
rent on a long lease, which would enable energy to be produced from 
water power at id. per unit, while the town refuse was sufficient to 
jastity the provision of a destructor, which would give power for 

ighting 1,500 8-c.r. lamps. It was decided to convene a special 
meeting to fully consider the matter. 








TRAMWAY AND RAILWAY NOTES. 


Continental Notes.—Avstria.—The municipal autho- 
rities of Agram are about to invite tenders for the construction and 
working of an electric tramway in the town. 

Spary.—A company has been formed in Brussels with the title 
La Société des Tramways Blectriques de Murcie, and with a capital 
of £120,000 to acquire the horse tramways in the town of Murcia, 
and to convert the same into electric lines. 


Glasgow.—The new extension of the Corporation 


Tramways fram Pollockshaws East to Giffnock, a distance of about 
two miles, was formally opened on Saturday last. 









Huddersfield.—A. representative of the Compensation 
and Guarantee Fund has met the Tramways Committee in regard 
to the large number of accidents which have occurred recently, and 
it has been decided that all drivers who lose control of their 
cars be dismissed, if it is afterwards found that the brakes were 
in good working order. 


Leeds.—At a meeting of* the Corporation Tramways 
Committee on Monday, it was reported that the system of electric 
tramcars between Leeds and Wakefield, via Rothwell, was proving 
80 successful that a quicker service will shortly be needed. 


Light Railways.—The B. of T. has recently confirmed 
the following order made by the Light Railway Commissioners :-— 
North Wales Narrow Gauge Railways (Light Railway) Order, 1905, 
authorising the working and maintenance of the Moel Tryfan under- 
taking of the North Wales'Narrow Gauge Railways Co. as a 
light railway, and other matters. 


Liverpool-Southport Electric Railway.—Just when 
the midday traffic on the Liverpool-Southport electric line was at 
its height on Monday last, an engine left the metals near Sand- 
hills. The traffic on the main line immediately came to a standstill. 
An electric express train from Southport, which was crowded, 
became blocked, and other trains engaged in this service had also 
to stop. . The Southport express remained stationary. for some time. 
The obstruction was cleared away later in the day. ‘It is note- 
worthy that notwithstanding accidents on this line and the line 
further north, passengers are loath to use the bridges that have been 
specially erected by the L. & Y. Railway Co, at Formby and 
Freshfield, preferring to use the level crossing, although there was 
a great outcry that bridges should be built. 

Owing to the rainfall on the 17th inst. the insulators on the 
Merton Bridge, Bootle, section of the Liverpool, Crosby and South- 
port electric line of the L. & Y. Railway, failed temporarily abont 
10.45 am. The result was a short circuit, a slight fire anda dis- 
location of traffic for about half an hour. One Southport to Liver- 
pool train was dispatched by steam vid Burscough Junction and 
Ormekirk, and preparations were made to send another by this 
alternative route, the passengers being diverted at Birkdale and 
sent back to Southport, but so rapid was the work of repair that on 
reaching Southport the diverted passengers were asked to resume 
the direct route. 

An inquiry was held at Ormskirk on Friday last respecting the 
death of Jane Hayward from injuries received on October 20th last 
through stepping from an electric train on the L. & Y. Railway 


‘while in motion. The jury returned a verdict of “ Accidental 


death,” and recommended that the railway company should devise 
some method by which, in the interests of inexperienced travellers, 
they would have better control of the doors of the carriages. 


London.—Tue Ney Tuses.—lIt is reported in the daily 
Press that for the purpose of distinguishing the underground 
stations from one another on the new lines of the Underground 
Electric Railways, the colour system, first used on the New York 
Subway, will be adopted. According to this, each station will have 
a. coloured dado running from end to end of the platform, the 
colours being so chosen that no two stations are alike. 

M=TROPOLITAN RatLway.—The: capabilities: of the electric 
service of the Metropolitan Railway were demonstrated on the 
occasion of the recent test match, when an enormous traffic of 


. Visitors going from Baker Street. to St. John’s Wood Road (for 


Lord’s) had to be dealt with. A special: service of electric trains 
was. put on between these two stations, and the, facilities for 
handling, without shunting, conferred by the motor-coach system, 


were strongly in evidence. : 


Orry.—The special committee of the Corporation to which the 
consideration of the question of widening Blackfriars Bridge was 


. referred came to a decision in fevour of the proposal, leaving the 


details as to the cost and method of widening and the conditions 
under which tramways should be admitted into the City for 
further discussion. A : 
Manchester.—During a thunderstorm which passed over 
the Manchester district on Monday, an electric tramcar going along 


~ Oldham Road, Waterloo, near Ashton, was struck by’lightning and 
‘ set on fire, ‘The passengers alighted in some alarm, and buckets of 


water were brought from houses near and the flames extinguished. 


‘ The car was unable to proceed on its-journey, and had to be taken 


back to thg depét at Denton for repairs. 


Newcastle,—The annual statement of the Corporation 
Tramways: Committee shows that the mileage for the year was 
4,326,152, against 4,059,907 last year; total’ receipts, £197,849, 
against £185,027; expenses £127,018, against - £121,557; profit 
balance this year £70,830 against £63,469; amount applied to 
interest and redemption £63,661, against £51,534, leaving £6,293 
net profit for appropriation compared with slightly over £3,000 


* on the previous 12 months. 


Poole.—The purchase of the Poole tramways by the 
Poole and Branksome authorities, and of the Christchurch tramway 
powers by the Bournemouth Corporation, was completed on Thursday 
last week by the payment of the sum of £117,850, the aggregate 
purchase money payable. At 12 o’clock the same night, the com- 
pany handed over possession of the undertaking. 


Southport.—The annual report of Mr. T, J. Kendrew, 
tramways manager, shows a profit this year of £15, which reduces 


the tramways accumulated deficit to £1,508. The capital account 
stands at £118,500, requiring £3,866 for interest and £3,269 for 


sinking fund. The revenue per car-mile was 9°83d. 


(Contineed on page 1024.) 
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Shotts in the east ; 
this area includes some 
750, square, miles of 


the most important - 


manufacturing and 
coal-prodacing _—dis- 
tricts in Scotland. — 

Incidentally the 
company has taken 
over the provisional 
order which was 
granted to the Burgh 
of Clydebank in 1901, 
which enables the com- 
pany to supply elec- 
tricity for both power 
and lighting in that 
town, for which pur- 
pose special plant has 
been installed. 


The City of Glasgow, and the Burghs of Govan, Partick, The offices which occupy part of the south-end of the 
Port Glasgow, Paisley and Hamilton, although actually engine room, are placed adjacent to the switchboard galleries, 
situated in the above area, are not included in the company’s accommodation being provided for the station superintendent, 
schedule, unless any of them should elect to take a supply. = storekeepers and timekeepers. The offices are divided off 
Under its Act of Parliament the company was empowered _ from the switch galleries by iron doors, and everything is of 
to construct generating stations at Yoker and Motherwell, a thoroughly fireproof construction, special attention having 





Fic. 2.—Vimsw or tHE Enainr Room; YoxkeR PowER STaTion. | - two sections of 432 


5 and 15 miles, respectively, out of Glasgow, and in 
September, 1902, a contract was entered into with the ___provided. 
British Westinghouse Electric and Manufacturing Co., Ltd., 
for the erection and equipment of these two stations and the 
various sub-stations that are dotted over the area. 

The Yoker generating station is situated on the banks of _ respectively. 


THE CLYDE VALLEY ELECTRICAL POWER SCHEME. 


THE Clyde Valley Electrical Power Co., whose Yoker power _—_ the Clyde, where an unfailing supply of water for condensing 
station was opened on Wednesday, was incorporated in 1901 —_ purposes is available; the Motherwell station is situated 
as the result of local enterprise. The company has obtained _—above the level of the River Clyde, and depends for its water 
powers, over an area extending along the Clyde Valley from supply for condensing purposes, on electric pumps working 
Craigendoran and -Port Glasgow in the west, to Lanark and _— against a head of 140 ft. 























































Fig. 1.—WestinaHousg-Parsons 2,000-Kw. 3-PHASE TURBO-GENERATOR. 









been paid to this im- 
portant matter. 

The boiler house, 
fig. 5, is 186 ft. long 
and 50 ft. wide; it 
contains at present 
four double drum, 
Babcock & Wilcox, 
water-tube boilers, each 
having a __ heating 
surface of 4,400 sq. 
ft. and fitted with 
superheaters capable 
of imparting 150° F. 
of superheat ; the 
steam pressure being 
175 Ib. per'sq.in. The 
boilers are connected 
to a main flue’ passing 
along’ the back, and a 
Green economiser in 





































































tubes, is installed in the latter, the usual by-pass fine being 





The chimney, which is built on the Alphons Custodis 
system, is 225 ft. high above the foundations, with 
internal diameters at the top and bottom of 11 and 14 ft. 
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It is provided with a firebrick lining up to a height of 
85 ft. above the top of the foundations ; the latter are some 
22 ft. in depth. 








Fic. 3.—Vimw or Ferp Pomes, in Encinzp Room Basement. 





It will be noted 
that the boiler house 
will eventually be 
double-ended, with 
a chimney and bank 
of economisers at 
either end. 

«-Each of the 
boilers is fitted 
with a Roney 
mechanical stoker, 
adapted for burn- 
ing efficiently a 
cheap class of coal ; 
these are driven 
through special 
worm gearing by 
two 5-H.P. West- 





containing the generating plant, and the lower, or basement, 
floor, containing most of the auxiliary machinery. 

The main condensers, which are of the Mirrlees-Watson 
vertical surface type, with 6,250 sq. ft. of cooling surface, 
are placed: on the lower floor, their upper ends pro- 
jecting through the main floor a few feet. Hach turbine 
exhausts directly into its own condenser, and each condenser 
is provided with a steam-driven two-stage dry-air pump, 
also situated in the basement, as shown in fig. 9. An 
alternative atmospheric exhaust is also provided. 

The circulating water for the condensers ‘is drawn from 
the Clyde, from which it runs by gravity intoa Jarge circular 
well, 18 ft. in diameter, and with a depth of 9 ft. below 
water level. Two 30-in. pipes connect the’ well with the 
river, and the water for the condensers is drawn out through 
a 36-in. cast-iron pipe, by means of a steam-driven centri- 
fugal pump placed in the basement. This water is discharged 
through a 36-in. pipe into a tank, on the bank of the 
river. 

The condensed water is pumped into the hotwell, also in the 
basement, by a centrifugal pump driven by a 6-H.P. vertical- 
shaft shunt-wound motor, running at 625 rpm. The 
suctions of the two feed pumps, shown in fig. 3, draw 
from the hotwell, for feeding through the economisers to the 
boilers. The feed pumps are of Messrs. J. P. Hall and 
Sons’ tandem compound, double-acting type, each capable 
of delivering 9,600 gallons per hour,’ ‘against the boiler 
pressure of 175 lb. per sq. in. ; 

The make-up water is taken from the city mains, 
but a standby suction from the river is provided’ for 
use in case of 
emérgency, 

The exciter sets 
are provided with a 
separate surface 
condenser of the 
Worthington Pump 
Co.’s make, with .a 
cooling surface of 
600 sq. ft. 

In addition to 
the above auxiliary 
plant, there is in- 
stalled a feed-water 
heater supplied by 
Messrs. Joseph 
Wright & Co., 
having a heating 
surfaceof 700 sq. ft. 








inghouse stan- 
dard engines, 
running at 400 
r.p.m., and situated in the boiler 
house. 

The coaling arrangements of the 
power station are most complete. Coal 
is brought in wagons to the company’s 
private siding, where it is dumped into 
the crusher pit, passing through a 
crusher and screen, operated by a 
10-H.P. shunt-wound motor, running at 
650 r.p.m, It is there picked up by « 
bucket conveyor, illustrated in fig. 4, 
which was supplied by Messrs. Graham 
Morton & Co., and is carried to the 
storage bunkers over the boiler house. 
The conveyor, which is driven by a 
15-H.P. shunt-wound motor, is also used 
for carrying the ashes away from the 
boiler house. 

From the bunkers the coal is fed 
through shoots to the  stokers, 
being automatically weighed in 
transit, and the number of cwts. 


Fic. 4.—Coat:Conveyina PrLant, OveR THESBUNEBRS, 


The upper floor 
of:the} engine room 
is 252%ft. long and 








passed, recorded on an_ indicator. 
To prevent the coal sticking in 
the shoots, a motor-operated  agi- 
tator is. installed, which keeps. it. constantly on the 
move. 

The engine room is built in two floors, the upper one 


situated at one end, 


Fia. 5.—Vimw 1n Tae Borer Hovse. 


43 ft. 6 in. wide ;. the switchboard galleries and offices being 
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The generating plant at present installed, consists of two 
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Westinghouse-Parsons steam turbine sets, views of which 
are shown in figs. 1 and 2. Each sét is rated at 2,000 

















Fig 6.—MorTor-GENERATOR PLANT FOR SUPPLYING ‘CLYDEBANK 
ABEA. 

KW., with an overload capacity up to 3,000 Kw.; the speed 

being 1,500 r.p.m. The turbines are of the latest double- 














Fic. 7.—MorTor-OPERATED RHEOSTATS FOR TUBBO-GENEBATOBS. 





flow pattern, steam entering at the centre and exhausting 
at both ends, and each contains some 20,000 blades. 

In construction the turbines resemble 
the larger units, described in connec- 
tion with the Lot’s Road power station, 
in our issue of June 9th. 

Each turbine is coupled to a West- 
inghouse 2,000 Kw., 11,000-volt, three- 
phase, 25-cycle generator of the rotating 
field type, also described and illustrated 
in the above article; energy at the above 
pressure is transmitted to the various 
sub-stations for three-phase distribation. 

The starting, stopping and speed 
variation of the generators are controlled 
from the switchboard by electrical means, 
energy for this purpose being taken 
from the exciters. 

The oiling of the turbines is carried 
out on a system similar to that adopted 
at the Lot’s Road station. A large tank 
in the basement of the engine room 
receives the oil overflowing from the 
bearings; it then passes through coolers, 
and is raised by a special oil pump to a 
tank in the roof of the boiler house, 
from which it falls some 50. ft. by 












3,500 Kw., which will eventually make the total capacity of 
the station 9,500 Kw. 

Two exciter sets are provided, situated at the south end 

of the engine room ; they are each capable of furnishing the 
exciting current for both the main generating units at 
present installed. They consist of Westinghouse 11 in. x 
19 in. xX 11 in. vertical compound engines, running at 
290 r.p.m., and coupled direct to 75-Kw. 125-volt, com- 
pound-wound generators, and are shown in fig. 12. 
In addition to their usual function, these exciters supply 
energy for operating the motors of the coal and ash con- 
veyor, crushers, agitators, economisers, pumps, travelling 
crane, &c., and also for the electrically-operated main and 
other switches. 

The engine room is spanned by a travelling crane, supplied 
by Messrs. G. and A. Musker & Co.; it is of 30 tons 
capacity, of the three-motor type, the latter being Westing- 
house series-wound motors of the following sizes and 
speeds :—Lifting, 25 up, 460 r.p.m. Longitudinal 
travel, 10 H.P., 650 r.p.m. Transverse travel, 4 H.P., 
935 r.p.m. 

The whole of the switchgear is contained in the three 

















Fic. 8.—GENERAL View oF YOKEB Powe STATION. 





galleries at the south end of the engine room. The ground 
floor and the first gallery are ‘devoted: to the oil switches 








gravity .back to the bearings. Oil- 
pressure gauges are provided on the 
latter in order to indicate at a glance ho 
the apparatus is working. 
The engine room, as at present constructed, will accom- 
modate one more 2,000-Kw.* set, and a fourth unit of 


Fig. 9.—A1z Pump anp ConDENSING PLANT IN BaSEMENT. 


for controlling the ‘generators and outgoing’ feeders ; the 
second gallery contains the main bus-bars, in brick 
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compartments and the main controlling board, as well wood thoroughly soaked in carbolineum. The tower is 
as the resistances, &c. Following the latest practice,  capablejof cooling 220,000 gallons of water per hour,‘from 


‘the control board, which we illustrate in fig. 13, consists of 
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a small desk directly facing the various instruments, such as 
ammeters, voltmeters, power factor indicators, relays, &c. 
All the main switches and smaller gear are electrically- 











operated from this desk by the exciter current as before 
mentioned, the speed of the turbo-generators and their 
starting and stopping being also controlled from here. 

The Yoker and 


Fig. 11.—Bvus-Bar Cusiches anD Moror-GmNERATOR SWITCHGEAR. 


120° F. to 80° F. 





Motherwell power 
stations are of the 
game sizeand almost 
identical in ar- 
rangement; the 
foregoing descrip- 
tion therefore ap- 
plies generally to 
both, with the 
following excep- 
tions :— 

The Motherwell 
station is not 80 
favourably situated 
as that of Yoker, in 
regard to condens- 
ing water, being 
‘some distance 
above the level 
of the river, and 
hence a_ cooling 
tower of Messrs. 
Balcke & Co.’s 








when the tempera- 
ture of the air is 
70° F. or less; and 
the amount evapo- 
rated under ordin- 
ary conditions of 
atmospheric tem- 
perature does not 
exeeed 2} per cent. 
of the water circu- 
lated. 

The condensing 
plant also differs 
from that adopted 
at Yoker, a baro- 
metric jet condenser 
being installed. 
This is capable of 
giving a vacuum 
of 27°5 in. when 
dealing continu- 
ously with 80,000 
lb. of exhaust 








make has been 


steam per hour, 


provided for cool- Fic. 12.—Vimw or WestinaHouss Exciter SEts. if. supplied | with 














Fia. 13.—View oF THE ContRoL Boagp anp ENGINE Room. 


























348,000 gallons of 
circulating water per hour at a tempera- 
ture of 80° F. o 

In connection with ' the ‘condenser, 
there are installed at Motherwell, two 
Alberger-Oorliss two-stage dry vacuum 
pumps, one of which is capable of dealing 
satisfactorily with the air in the con- 
denser, when. one turbine only is in 
operation. 

The steam and exhaust valves are of 
the Corliss type, and are desigaed so as 
to permit of a high speed in cases of 
emergency, without noise or jar. 

The distribution from Yoker is 
effected by six feeders, all of which 
are protected where they enter the 
basement by ‘ Westinghouse lightning 
arresters, 

The cables for supplying power to any 
part of the district between Clydebank 
and Scotstoun, as well'as to Temple, are 
practically finished ; they are all laid in 
duplicate, so as to ensure continuity in 
supply. 

As previously stated the Clyde Valley 
Electrical Power Co. is authorised to 
supply in theadjacent burgh of Clydebank, 


ing the circulating water. It is of the natural draught and for this purpose special plant has been installed at the 
enclosed type, 73 ft. high, and is constructed entirely of | Yoker station, consisting of two 150-Kw. motor-generator 
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sets, shown in fig. 6, each coupled 
to a small starting motor. Each set 
consists of an 11,000-volt three-phase 
motor coupled to a generator supplying 
three-phase current, at 50: periods and 
3,000 volts. 

The’ motor-generators are situated 
in the first switch. gallery of the 
Yoker power station, andthe switch- 
gear (fig..11) controlling the distribu- 
tion to the Clydebank area is placed on 
the top gallery. rors 

Both the high and low tension cables 
for the latter district were supplied and 
laid by the Henley’s Telegraph . Works 
Co., and the British Insulated and Helsby 
Cables, Ltd., have been entrusted with 
the extra high-tension cablé work 
throughout the entire area. 

The number of 
sub-stations at 
present installed in 
the layout of the 
scheme, is 10 for 
the Motherwell dis- 
trict and two for 
Yoker, the two 
districts being 
disconnected in the 
first instance. 





" DIAGRAM OF CABLE ROUTES, FIRST INSTALLATION. 
Cable Routes shown thus 
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Fig. 10 is a sec- 
tion of the Scots- 
toun sub-station, - 
showing the ar- 
rangement of the 
Westinghouse 








transformers there 
installed, and of 
the remaining illus- 
trations, fig. 14, 
shows the gene- 
rating and  sub- 


stations and con- Fig. 15.—Sxcrionan ELzvaTion OF THE YOKER PowEs SramTION. 


necting cable 
routes; while figs, 
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15 and 16 are res- 
pectively a ‘cross- 
section and plan of 
the Yoker Power 
Station, of which a 
general view is 
given in fig. 8. 

The general ar- 
rangement of the 
entire plant was de- 
signed by Messrs. 
Strain & Robert- 
son, consulting engi- 
neers, of Glasgow. 
Mr. H. A. Barnett, 
resident engineer to 
the Clyde Valley 
Co., has had the 
supervision of the 
erection and instal- 
lation of both power 
stations and of 
the distribution 
system since the 
commencement of 
the work, 
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TRAMWAY AND RAILWAY NOTES. 


(Concluded from page 1018.) 7 


Kirkealdy.—The results of the past year’s working 
show a net deficit of £1,575 after paying interest, sinking fund, 
and depreciation charges. A credit balance of £50 133. 2d. was 
carried forward from last year. The traffis receipts increased 
from £9,935 to £11,753, an increase of 18 per cent. The total 
number of passengers carried showed an increase of 31 per cent. 
To meet the deficiency the electrical engineer has proposed a re- 
adjustment of fares. 


Walsall.—The Corporation has arrived at an important 
decision with regard to through communication between that town 
and Willenhall. The lines belonging to the Corporation at present 
come to an end a few hundred yards from the lines of the British 
Electric Traction Co.; at an early date the lines will be joined 
together and the cars will run through from one town to the 
other. 








TELEGRAPH AND TELEPHONE NOTES. 


An Unusual Incident of Cable Work.—Writing in 
the Scientific American, Major Edgar Russell says that the sub- 
marine cabie between Valdez, on Prince William Sound, Alaska, 
and Sitka, Alaska, was suddenly interrupted on November 6th, 
1904. The cable had been laid about a month before by the cable- 
ship Burnside, operating under direction of officers of the United 
States Signal Corps, and had been in perfect working order up to 
the time of its interruption. Tests from the Sitka office located the 
trouble about 10 miles out from Sitka. The cable-ship proceeded 
to Sitka to make repairs on January 24tb, 1905. While heaving in 
the cable toward the fault, the dynamometer bezan to show con- 
siderable strain. At first it was thought the cable was caught 
under a rock, and the ship was accordingly mar ceuvred to loosen it. 
Heaving in was slowly continued, when the carcass of a whale 
appeared, with a loop of the cable fastened around the lower jaw. 
The loop was twisted as well, thus securely holding the whale. The 
carcass was badly decayed, and the stench made the task of loosen- 
ing the cable from the jaw most trying. During its struggles the huge 
animal had badly twisted and torn the cable inits vicinity, making 
several breaks in the conductor, thus interrupting communication. 
The steel armour wires, with the exception of three, were broken at 
the twist of the loop, and bad the cable not possessed great tensile 
strength (20,000 lb.), it would undoub‘edly have been broken. A 
splice was soon made, and communication between Valdez and 
Sitka restored. One theory as to this peculiar accident is that the 
whale, in feeding along the bottom, was swimming slowly with jaws 
open. The cable being suspended on irregularities of the bottom, 
it came across the whale’s open mouth, and the animal in its 
endeavour to disengage itself threw a loop inthe cable. The whale 
was about 50 ft. long. The depth at the place where it was found 
is 65 fathoms. One other case of interruption of a cable by a whale 
ison record. This occurred in the Red Sea many years ago, and 
was caused by a loop of the cable being caught around the whale’s 
tail. 


AustrAlian Telephones. — Australian mail advices 
received in London on Monday, report that the Federal Postmaster- 
General has decided to signalise his term of office by connecting 
Melbourne and Sydney by telephone. The first estimate was made 
between two and three years ago, and amounted to £50,000, but Mr. 
Sydney Smith (the Postmaster-General) says that this may be 
reduced. The Postmaster-General has caused inquiries to be made 
as to whether the continual increase in the. number of telephones 
permanently injures the telegraph revenue; he has found that 

“though a decline in the telegraph appears when the telephone is 
first opened, the decline only lasts for a short time. 


Canadian Telephone Inquiry—On May 26th Mr. 
Herbert Laws Webb was heard before the Special Committee on 
Telephones. 

Mr. Lafleur, representing the Bell Co., said trat Mr. Webb had 
been brought from London at the expense of the Committee. The 
witness said that he was a consulting engineer of London, England, 
in addition to being a telephone expert, and had studied not only 
_ telephone systems of Great Britain, but also those of Continental 

urope. 

In regard to Mr. Dagger’s report on European telephone systema, 
Mr. Webb caid that it contained many inaccuracies and was not up 
to date. There were only six municipal telephone systems in Great 
Britain, notwithstanding the efforts of the past few years. In regard 
to Glasgow, the cost of the exchange had been twice what had been 
anticipated. The result of the municipal telephone systems in 
Britain was to add 10,000 telephones, at a cost of £500,000. In 
Glasgow there was no interchange between the municipal and 
National, and therefore the cost was more expensive than if there 
were but one system throughout. A great dea) of the evidence 
given by Mr, Webb was to contradict statements made by previous 
witnesses, Reverting to the Glasgow system, he said that the 
municipal system was somewhat obsolete, If taken over it would 
bave to be reconstructed, and £350,000 would have to be wiped out 





because of obsolete plant. The reason why the National had a 
larger business in Glasgow, despite the higher price, was because of 
the superior service given. 

The Canadian system was much superior to the European. 
There was not so much delay in using the long-distance telephone 
in Canada. 

Mr. Webb said that Government ownership was a blight on the 
telephone system in Britain. It prevented its development. 

On the following day Mr. Webb detailed the rates charged for 
telephones in Continental countries. In Copenhagen, the business 
rate was $32.40, residence $27. The rate in Paris was $80 for either 
business or residence service, and the subscriber had to pay the cost 
of connection with the cable. The flat rate in Germany used to be 
$30, but a change had been miade recently. In the larger cities the 
rate was $45. On long-distance calls on the Continent there was a 
system of “ urgent calls,” which gave the applicant first position on 
the line. For this service the charge was triple that charged for 
the ordinary service. : 

In reply to Sir William Mulock, Mr. Webb said he did not 
object to the municipal telephone in principle, but in the practical 
way, as evidenced by Glasgow and Tunbridge Wells. He did not 
think that public opinion in Great Britain was against muuicipal 
telephones, but the general public did not care one way or the 
other. Practical telephone men, however, objected owing to the 
many errors that had been made in municipal telephony. . He 
thought the failure of the Glasgow system was owing to that cor- 
poration putting in a very antiquated system, which had been 
abandoned by Philadelphia and St. Louis 10 years ago. 

Mr. Webb did not think there was a popular demand in London 
for Government control of telephones. It was merely a question of 
the Government, having a monopoly of the postal and telegraph 
business, wishing to add the telephone. f 

According to the Montcal Gazette, the cross-examination 
of Mr. H. L. Webb was concluded before the Telephone 
Committee on June Ist. He was questioned by Mr. Chrysler, 
K.C. The witness declared that in towns of similar size in 
England and America there was far greater use made of 
the telephone system in the latter than in the former 
country. 

Regarding the long-distance Government-owned lines in Great 
Britain, Mr. Webb declared that the service was very unsatisfactory. 
The Government proposed to nationalise all the telephone lines in 
England in 1911. 

In answer to Mr. Lafleur, K.C., Mr. Webb again explained the 
situation in Glasgow. He flatly contradicted the statement of 
Councillor Willock regarding the predominance of municipal tele- 
phones. He said the latest figures in Glasgow showed—Maunicipal, 
12,364 ; National Co., 21,412. 

Replying to Mr. Lewis, M.P., Mr. Webb declared that the tele- 
phone systems of Europe were far behind those of the United 
States in point of efficiency. The fundamental reason for this was 
Government monopoly in Europe generally. For instance, no one 
can go into the telephone business in England without the licence 
of the Postmaster-General, who charges 10 per cent. on the gross 
receipts. The result is with a limited licence there is no deve- 
lopment. 

Mr. Boyce, M.P., asked the opinion of the witness as to the 
advisability of the Government of Canada acquiring the long-dis- 
tance telephone lines. 

Mr. Webb answered that the question was difficult to answer, 
because, as a rule, Government rates were not made with regard to 
commercial considerations. In his opinion there was very little 
relation between Government rates and the cost of furnishing the 
service. The general tendency of Government and municipal 
management was to resis} improvement. Comparing Government 
ownership with private ownership, he declared that there was a 
lack of efficiency and economy in the former. A Government 
employ é was not as efficient as a company employ é. 

Mr. F. A, Pickernell, of Newton, Mass., assistant to the president 
of the American Telephone and Telegraph Co., the Jargest tele- 
phone company in the world, said that in 1900 this company 
absorbed the American Bell Co, and now operated in the whole of 
the United States. Replying to Mr. Casgrain, K.C., the witress 
testified that in a small town, say of 5,000 people, with a modern 
equipment, the installation would not cost more than $9 00 or $10.00 
for each line. Ina city like Montreal, where the multiplicity of 
wires was £0 great, the cost would be from $18.09 to $20.00 for each 
line. 

He declared that if the automatic system were a success the 
American Telegraph and Telephone Co. would be only too glad to 
adopt it. To secure the proper working of two separate systems 
there must be absolute uniformity and standardisation. 

Replying to Mr. Zimmerman, witness detailed the telephone 
conditions existing in the United States—notably in the Weat. 
He said the reason of the great development of telephoning in 
Ohio, Indiana and Illinois was that manufacturing establishments 
started up in the expectation of selling instruments, plante, &c., to 
competing companies in cities. This did not turn out to be the 
case. The manufacturers, therefore, sent their agents among the 
farmers and sold telephone sets to them. To replace the telephone 
plant, which the farmers in the three States named had put in, 
would cost $50,000,090. - ay 

Replying to Mr. Casgrain, witness said a well organised telephone 
company would require to keep 30 to 35 percent. of new plang. on 
hand all the time. The policy of the company was to encourage 
the connectjon of farmers’ phones with its switchboards, 


French Cable Policy.—-The Berlin Tageblatt recently 
published an article which, while dealing with Freach cable policy, 
seeks to now disc.sd between France and Wogland in regard to 
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alleged grievances as to the treatment of French telegrams by the 
British Government and the companies when handed for trans- 
mission over English cables, from the time of the Tonquin expedi- 
tion in 1885 down to more recent years, and also to the treatment 
meted out to telegrams in general on the outbreak of the war in 
South Africa. About halfway through the long article the atten- 
tion of the reader is directed towards the efforts of the French 
Government to establish a system of national cables, and to the 
recent completion of the cable between Brest and Dakar. At pre- 
sent, the article proceeds to say, the French Government is making 
preparations for the laying of two new cables—one between 
Madagascar and the Island of Réunion, and the other between 
Saigon in Cochin China and Pontianak, tne capital of Dutch 
Borneo. On the completion of the German-Duatch cable, which has 
already been laid between Guam, in the Marianne Islands, Yap, in 
the Caroline group of islands, and Menado, in Celebes, France will 
be able to extend her non-British cable connection with the 
Philippines as far as Celebez. A connection is here provided with 
the existing Dutch cable network in the Sunda Archipelago, and 
thus France will soon be able to communicate with Borneo by 
means of American and German and Dutch lines, the American- 
Pacific cable touching at Guam. On this basis it will be possible 
for France, on the laying of the Saigon-Pontianak cable, which is 
impending, to have with her large colonial kingdom in Asia, a new 
cable connection independent of British telegraph lines. A new French 
scheme relates to the establishment of a cable through the Indian 
Ocean, whereby Madagascar or Réunion would be directly or 
indirectly brought into communication with Cochin China. A land 
line across the Sahara is also proposed so a3 to connect Algeria with 
the Soudan, together with a trans-African line from east to west 
through the Congo State and German East Africa, which would free 
France entirely from all the British cables. The Berlin news- 
paper concludes by stating that the French cable system is making 
progress, and that in 5 or 10 years it will have wholly “shaken off 
the British cable yoke.” 


Iceland.—A correspondent of the Dail Teleyraph states 
that the Marconi Telegram Co. intends to establish a station at 
Reykjavik at the end of this month for the reception of wireless 
messages dispatched from the northern coast of Scotland. Hitherto 
Iceland has been without telegraphic communication. The Great 
Northern Telegraph Co. has already made a contract with the 
Government to lay a cable, which will be ready next sammer. 
Signor Marconi, it. now appears, will enter into competition with 
the submarine cable, and, it is expected, will endeavour to influence 
the Althing, or Icelandic Parliament, in favour of his system. 


Japan and Korea.—The Eastern Telegraph Co. has 
announced that on and after July 1st the tariff per word for tele- 
grams from Great Britain to Japan and Korea, forwarded “ vid 
Eastern,” will be reduced as follows :—Japan, 43. 10d.; Korea— 
Seoul, Fusan, and Chemulpo, 4s.10d.; Korea—other stations, 5s, 2d. 


London and Rome Telephones.—<According to a cor- 
respondent of the Daily Mail, telephone messages were exchanged for 
the first time on Saturday last between the post offices of London 
and Rome. 


Telegraphic Interruptions and Repairs :— 
Cancas, INTERRUPTED, REPAIRED, 
Tetuided-Demorare (No.1) .. ee oo ee Aug, 26, 190! 


oe oe oe May 7, 1902 ee rr 
ee May 7, 1902 ee ee 





8t. Lucia-Martinigue .. se ee oe 
Copenine Fiaieaite oo 6s ee eo vce Aug, 18,1908 .. ee 
Reissa-Issa (Yemen) Camaran ee ee ee Oct, 22,1902 .. ee 
Tarifa-Tangier .. 2° ee ee oe. e» Jan, 18,1904 .,. on 
Closea hye: Ba eo es oe Feb, 9, 1904 .. ee 
Port Arthur-Chifo .. Ye eo »» Mar. 9,1304 .. ee 
Jamaica-Colon .. ee oe oe oo -- Jan.5,1905 .. ee 
Dakar-Conakry .. ve es ee -. May 11,1905 .. 
Paramaribo-Cayenne .. ee ee -» May 25,1905 .. 
LANDLINES, 


Puerto-Barrios .. eo ee ee ee ee July 28,1902 ., os 
Kertch-Soutehoum . ee ee ee -. Sept. 27,1904 .. ee 


Telephone Purchase.—At a conference in London of 
municipalities, it was resolved that as the agreement between the 
Postmaster-General and the National Telephone Oo. fails to provide 
for a cheap and efficient telephone service for the whole country, 
the conference, whilst expressing no opinion as to the principle of 
Btate control of the telephone system, desired to record its strong 
disapproval of the terms of the agreement. 


Wireless Telegraphy.—The Gesellschaft fiir Drahtlose 
Telegraphie (The Wireless Telegraph Co.), of Berlin, for whom the 
A.E.G. Electrical Co., of South Africa, Ltd., act as agents here, have 
just received an order from thé United States Government for the 
erection of a large wireless telegraph station in New Orleans, the 
23 stations already erected by them along the coast having, we are 
informed, proved perfectly satisfactory in working. The station 
for New Orleans will be ready for work at the end of June, and will 
extend over a distance of 373 miles. When it has worked satis- 


‘factorily for some time, it will be extended to Colon (a distance of 


about 1,245 miles). 

The Mexican Minister of War intends to establish a system of 
wireless telegrapby in the Quintana Roo district, The preliminary 
operations in connection with the installation of several Margonj 
stations on the Gulf Coast have already heen commenced, 

The Financial News saya that in the liet of cases to come before 
the Courts during the present sitting, is a dispute between Lioyd’s 

the Marconi Internationa) Comm 77 alma 


CONTRACTS OPEN AND CLOSED 


OPEN. 


Aston Manor.—June 23rd.. Electrical equipment of 
trolley tramways for the Corporation. See “ Official Notices ” 
Jane 9th. 

Brighton.—July 3rd. Coal-handling equipment and a 
260-cell storage battery for the Southwick power station. See two 
‘* Official Notices ” to-day. 


Burton-upon-Trent,—July 7th. Overhead equipment 
of 1} miles of tramways. See “ Official Notices ” to-day. 


Fulham.—July 12th. Extension of cables, feeders, &c. 
See “ Official Notices” to-day. 


G.W. Railway.—June 28th. Pipe-work, pumps, feed- 
heaters, and other plant for Park Royal generating station. See 
“ Official Notices ” June 9.h. 


Hamilton.—July 15th. The Corporation invites offers 
for the construction aid working of electric tramways. See 
‘* Official Notices” to-day. 


Holland.—June 24th. The authorities of the Walcheren 
Steam Tramway at Flushing are inviting tenders until the 24th 
inst. for the conversion of the Middelburg-Flushing-Dornburg line 
into an electric tramway. 


Hornsey.—Jaly 3rd. Electric light installation at the 
Council’s Crouch End School. See “ Official Notices ” to-day. 


Italy.—June 30th. The Prefectural authorities of 
Messina are inviting tenders until the 30th inst. for the concession 
for the electric lighting of the port of Messina during a period of 
nine years. 


Leigh.— July 1st. One water-tube boiler. See “ Official 
Notices” June 9th. 

London.— July 11th. Two low-tension feeder switch- 
boards for L.C.C, tramways sub-stationr. See “Offisial Notices ” 
to-day. 

L.C.C.—July 11th. Four sets of switchgear for tram- 
way sub-stations at Batterses, Clapham, Streatham and Wands- 
worth. See “ Official Notices ” to-day. 


Melbourne.—July 14th. Arc lamps, poles, brackets, 
&c., for street lighting for the Council. See “ Official Notices ” 
May 12th. 


Metropolitan Asylums Board.—June 28th. Engineer- 
ing supplies and electrical accesories. Bee “Official Notices” 
June 16th. 

Newport (Mon.),—July 8th. Piping, cooling tower, and 
condenser, for the Electricity Committee.—See “ Official Notices” 
to-day. 

Rotherham,—June 26th. Cable and meters for one year 
for the electric light department. See ‘‘ Official Notices ” June 16th. 


Shoreditch.—July 18th. Two 1,500-kw. steam turbo- 
generators, condensers, pumps, piping, &c. See “ Official Notices ” 
to-day. 

Spain.—July 3rd. The municipal authorities of Fregenal - 
are inviting tenders until July 3rd for the concession for the electric 
lighting of the town during a period of ten years. Particulars may 
be obtained from, and tenders are to be sent to, El Secretario del 
Ayuntamiento de Fregenal. 


Spain.—July 5th. Themunicipal authorities of Mazarron 
are inviting tenders for the concession for the electric lighting of 
the town during a period of 30 years. Particulars may be obtained 
from, and tenders are to be sent to, El Secretario del Ayuntamiento 


de Mazarron. 


Stepney.—June 28th. Meters, demand indicators, and 
arc lamp carbons for electricity supply department. See “ Official 
Notices” Jane 16th. 


Weymouth and Melcombe Regis.—July 14th. Stores 
and coal for the electricity department. See two “ Official Notices” 


to-day. 


OLOSED. 


Bristol.—The Docks Committee has accepted the tender 
of Messrs. Stothert & Pitt for the supply of electric cranes for the 
Canon’s Marsh sheds. 


Durban.——The T,C, on May 23rd accepted the tender of 
the British Westinghouse Co., at £259 15s., for high-tension switch- 
gear, and resolved that an indent be forwardéd to the BI, & H, 
Cables, Ltd., for 1 mile of 7/16 cable for arc lighting extensions, 
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Cardiff.—-The Asylum Committee has received the fol- 
lowing tenders for the E.L. installation at the new asylum at 
Whitchurch :— 


W. A. Baker & Co., Newport .. oe be oe a 900 
W. C. Booth & Co., Stalybridge oe ee o° ee 10,254 
J.B. Saunders & Co., Cardiff .. . oe are .- 9,716 
Price, Friend & Co., Cardiff .. On ne ou ae ~ 2,500 
Edward Armstrong, Cardiff .. as oe 2 ee 69,812 
Walsall Electrical Co., Ltd. .. oe oi oe eo 9,490 
T. Scott Anderson, She ffield .. ee ee 8,500 
South Wales Installation Co., Pontypridd . ee ee 8,229 
Buchanan «& Co., Bristol . os ee e- 8,200 
Clements, Booker & Co., Westminster oe ee e- 8,178 
H. A, Jackson, Blackburn a ee se ee oo. “Sn 
A. G. Arnold & Co., Newport .. - e ee «- 8,030 
G. H. Hadon & Sons, Trowbridge .. ee oe ee 7,980 
M. Sharp, Dev onport eo ee oe ee eo 17,869 
Clay Bros. & Co., Cardiff. . as eo ee oe os 7,850 
Lee & Warren, Kette ring ee “fe os ee ee 7,206 
D. Firth & Co., Manchester .. oe ee eo 7,198 
Troup, Curtis « Co., Avonmouth Dock a eo 4,584 


The Committee will only consider tenders of £8 000 and down- 
wards. 


France.—The French Post and Telegraph authorities in 
Paris have just given out contracts as follows :—La Société Indus- 
trielle des Telephones, Paris, 25,000 metres of telephone cable (27 
pairs of condtctors); Messrs. Aborlard & Co., Paris, 25,000 metres 
ditto; and M. Grammont, of Pont de Cheruy, 15,000 metres ditto. 


Glasgow.—The Tramways Committee has accepted the 
following offers :— 


Gear and Pinion Wheel—The Reid Gear Co. 
Copper Bonds— United States Steel Products Export Co. 
Life Guards for New Cars—Hudeon & Bowring, Ltd. 
tadial Drilling Machine—Dempster, Moore & Co,, Ltd. 
Overhead Telephone Lines—The Corporation Telephone Department. 
The offer by Mr. James Hutcheson for the electric lighting of 
Parkhead District Library, amounting to £290, has been accepted. 
Hammersmith.—The B. of G. has accepted the tender 
of Meesrs. Fryer for the wiring of the buildings for the E.L. at 


£4,580, and for electrical machinery at £1,061. A full list of the 
tenders appeared in the Exxcrricat Review for June 9th. 


Hastings.—The T.C. on Friday accepted the tender of 
the Electric Construction Co., for the supply of four 40-xw. trans- 
formers, at £69 each. 


Johannesburg.—Messrs. Dick, Kerr & Co., Ltd., have 
recently received a contract from the Corporation for 30 miles of 
overhead tramways equipment. 

Radcliffe—The U.D.C. has accepted the tender of 
Messrs. Mather & Platt, Ltd., for a 250-xw. steam dynamo set (the 


engine to be of the two-crank compound type by Messrs. Browett, 
Lindley & Co., Ltd.), at £1,369. 


St. Pancras.—The B.C. has received the following 
tenders in connection with the electricify undertaking :— 


ANNUAL ScuppLy or CARBONS, 

gy Frangaise ee oe ee oe eo. £38 5 8 

-Braulik . oe aT eo oe 443 13 2 
Sieme ns Bros, & Co., Ltd. oe ee oe os 466 011 " 
De Grelle, Houdret & Co.. a mia nS Pe $71 19 1 
Sloan E lectrical Co., Ltd. - -. (accepted) 476 19 0 
Mayer & Co. .. oe oe a 464 5 5 
D, McNaughton (Henricn carbons) ss = ip 494.17 4 
Brush Electrical E ~ gommme Co., Ltd. ee ay 500 9 6 
Crompton & Co., Ltd. oe — ota 492 18 3 
General Electric Co., Ltd. ee ee ee ee 510 15 2 
Jobnson & Phillips ee as os ad “x 505 5 4 
Electrical Co., Ltd. as ee oe 544 0 8 
British T homson- Houston Co., “Lta. ee ds es 54417 0 
Veritys, Ltd. ee oe ay 548 11 7 
International Electric Co. oe oe ee e< 585 14 6 
Henckel & Jordan ., ‘ ee ee os > 709 16 1 
Rumney & Rumney ee ee os ee eo 162918 9 

CABLES. 

Western Electric Co., Ltd . eee a £1, pod 14 8 
British Insulated and Helsby Cables, Ltd.. 1,293 17 8 
Siemens Bros. & Co., 1, 318 13 6 
Callender’s Cable aoa Ctasiniien Co., Ltd. 1,332 18 0 
W. F. Dennis & Co. ee se 1,343 14 0 
Henley’ s Telegraph W orks Co., ‘Lita. « 1,361 8 0 
Electrical Co., Ltd. 1,360 3 1 


The tender of Facer & Oo: Ltd, tor the supply of coal for 12 
months was accepted at prices ranging from 10s. 6d. to 19. 11d. 
per ton delivered at the generating station. There were 21 tenders. 


Sunderland.—The T.C. has accepted the tender of 
Messrs. R. Farrow & Co. for the supply, during the ensuing year, 
of asbestos goods to the Electricity Works. 








Bayliss Grip Fittings——We have received, too late for 
ineertion in our “Correspondence ” columns, a letter from Messrs. 
Hooper & Ryland, solicitors, to the following effect :—‘The letter 
and advertisement from Messrs. Glynne, Jones & Co., inserted in 
the electrical journals by a competitive concern ve the Bayliss Grip 
Fittings, may have created an erroneous idea among the trade that 
our clients are not now able to supply the Bayliss grip fittings. As 
representing the interests of our clienté, we wish to remove this 
impression by stating that the manufacture and supply of the 
Bayliss gripifittings is in no way affected, and our clients will con- 
tinue to supply game As before, with the exception of describing 
them as ‘ Patent,’” 








FORTHCOMING EVENTS. 


Monday, June 26th.—Junior Institution of Engineers. ‘‘Coming-of-Age” 
Summer Meeting opens in London. See our “Notes” pages 
to-day. 

Tuesday, June 27th.—Annual Convention of the Municipal Electrical Associa- 
tion epens at Edinburgh. The meetings ccntinue until the 
following Saturday :—Wednesday at Glasgow, Thursday and Friday 
at Edinburgh, and Saturday at Aberdeen, A detailed programme 
of the papers and visits appeared on p. 947 of our June 9th issue, 

Annual Dinner of the Electrical Contractors’ Association (Inc.). King’s 
Hall, Holborn Restaurant. Reception at 6o’clock. Dinner at 6.80. 
Thursday, June 29th.—9 to 11.80 p.m. Institution of Electrical Engineers’ 
Conversazione at Natural History Museum, Cromwell Road, S.W. 
At 2.30p.m. Civil and Mechanical Engineers’ Society. Visit to Lot’s 
Road Power Station. 
At830p.m. University College, London, Union Society, Foundation 
Oration by Dr. A. B. W. Kennedy on “The Academic Side of 
Technical Training.” 

Monday, July 8rd to 14th inclusive.—Third International Electric Tramway 
and Railway Exhibition at the Agricultural Hall, Islington, N. 

Tuesday, July 4th to 6th inclusive.—Municipal Tramways Association. Fourth 
Annual Conference atthe Agricultura) Hall, Islington, N. 
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Tun following orders are issued for next week :— 


Thursday, June 29th.—Recruits and non-efficients for Plymouth Camp parade 
at Paddington Station, G.W.R., at 10.20 a.m. 
Saturday, July lst,—Efficients for Plymouth Camp parade at Paddington Sta 
tion, G.W.R., at 10 20 a.m. 
W, Bunn, Captain, R.E. 
For 0.C.E.E.R.E, (V,) 








PARLIAMENTARY. 


The Telephone Agreement. 
Wednesday, Jwne 21st. 


Mr. D. M. Stevenson, deputy-Chairman of the Committee in 
charge of the Glasgow telephone service, was called. He said that 
he had been on the Committee since its formation in 1893. Ata 
meeting of the Corporations of Glasgow, Brighton, Hull, Portsmouth, 
Swansea and Guernsey, held last year, resolutions were passed in 
favour of the municipalities giving a ‘“' district” service of tele- 
phones, while the Government worked the trunk lines. The Glasgow 
Corporation obtained its licence on March Ist, 1900, the licence 
being for an area of 143 sq. miles, with a population of about one 
million persons. The licence then granted extended until the end 
of 1913. Witness said that at the time the licence was granted, 
Mr. Hanbury appeared, by his speeches, to favour a municipal, as 
against a national, system of telephones. So late as February 24th, 
1903, the Postmaster-General offered a licence to Southport, which 
was to terminate in 1927, but the licence was not accepted. The 
Swansea licence was given on the terms of intercommunication 
with the National Telephone Co. The present agreement, he wished 
to point out, proposed to take over the National Telephone Co.’s 
undertsking without providing for intercommunication with the 
existing municipal servicer. 

The CHargmay, to witness: Youare here to urge that your licence 
should be extended after 1913 ? 

Witness: Not only that, we urge that licences to municipalities 
should be granted wherever they are asked for. 

Witness further said that if the agreement were carried, and the 
Postmaster-General granted a licence toa municipality in any town 
for 25 years, he would be obliged also to extend the National 
Telephone Co.’s licence. The new policy of the Postmaster- 


, General had been a great surprise to them, because they thought 


there would be no difficulty in municipalities obtainizg licences 
and working in conjunction with the Post Office. In the expecta- 
tion and hope of getting their licence extended, the Glasgow 
Corporation had taken houses, the leases of which would not 
terminate until 1927. In order to inaugurate the system, the 
Corporation borrowed at first £120,000, but now they had £350,000 
embarked in the undertaking. Their eharge for an unlimited 
service was £5 5s., as against £10, the charge made by the National 
Telephone Co. They had a second charge of £3 10g. per annum, 
and 1d. per call, and further they had the party line system, and 
charged £4 4a, "for each two subscribers. When they commenced 
their service in 1901 they had 1,450 instruments, On March 31st, 
1903, they had 9,122 stations at work, and on March Slst, 1904, 
they had 12,362 stations at work. The revenue for 1904 was 
49,689, and in that year, after paying for maintenance out of 
revenue, and providing also for interest and sinking fund, &c., they 
found that they had a balance of £3,650. The total number of 
exchange stations in Glasgow at the present time was 24,800, as 
against 6,590, the number five years ago. 

The Cuanman: Have not the National Telephone Co. doubled 
the number of their stations in Glasgow in the last five years? 

Witness: Yes, they have. 

The CHarnman: Then what is the cause of this large increase ? 

Witness: It is due to the — of the Corporation. The 
increase is out of all proportion to that in. the non-competitive 
areas. 

The CuarrmMaNn: You contend that the municipal competition has 
improved the service wherever it exists ? 
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Witness: Undoubtedly; there cannot be the slightest doubt 
about it. 

The Cuarnman: Do you contend that the municipal experience 
gained shows that it is not desirable that local telephone services 
should be conducted as a national monopoly ? 

Wrirness: Yes, it is not desirable ; quite the reverse. 

The Witness then read a letter sent by the Postmaster-General 
to the Glasgow Corporation, dated March 28th last, in which it was 
suggested that the Corporation and the company should try to unify 
the system at Glasgow in view of the purchase by the Government, 
50 that the duplication of plant, and the consequent waste of money, 
should be avoided. The Corporation had not taken any action in 
regard to the letter, but they complained that the Postmaster- 
teneral “rather” threatened them. A good many people in 
Glasgow took a £5 53. unlimited service, so that they might get a 
wider range than they used to get under the £10 unlimi‘ed servica 
of the company. He helicved that the policy of the Post Office, 
having & monopoly all over the country, would greatly retard the 
development of the telephone service. If the Post Office did get 
control, it would mean that that department would have the running 
of a million and a half of telephones, and he thought that as that 
would involve an enormous staff, it would be an unreasonably large 
undertaking for one authority. 

Replying to Mr. Hurms, Witness said that he was quite satisfied 
that a municipal telephone service could be run at a profit. He 
thought that if the proposed policy were adopted and the Post Office 
got control of the telephones, it would mean that the profits would 
go rather to the relief of the Budget than to the development of 
local telephone services, which would be the case if the municipalities 
controlled the local servi:es and left the trunk lines only to the 
Post Offi:e. 

The Committee adjourned. 





Administrative County of London and District 
Electric Power Bill. 


Some 50 petitions have been deposited in the Private Bill Office of 
the House of Commons against the above Bill. They include the 
London County Council, a large number of Borough Councils and 
other municipal authorities, the gas companies of London and the 
following electric lighting and tramways companies :—Kensington 
and Knightsbridge Electric Lighting Co., Notting Hill Electric 
Light Co., City of London Electric Light Co., London Electric 
Supply Corporation, Westminster Electric Supply Corporation, 
Chelsea Electricity Supply, St. James’ and Pall Mall Electric Light 
Co, Richmond Electric Light and Power Co., Central Electric 
Supply Co., County of London Electric Supply Co., Charing Cross, 
West End and City Electricity Supply Co., South Metropolitan 
Electric Tramways and Lighting Co., Empire Electric Light and 
Power Co., London United Tramways, Great Northern, Piccadilly 
and Brompton, Baker Street and Waterloo, and Charing Cross, 
Euston and Hampstead Railway Cos., and Metropolitan Electric 


Supply Co. 





North Metropolitan Electric Power Supply.—The London County 
Council, the Wood Green U.D.C., Charing Cross, West End and 
City Electricity Supply Co., and the Walthamstow U.D.C. are 
petitioning against this Bill. 








NOTES. 


The Diversity Factor.—Elsewhere in this issue will be 
found an interesting article by Mr. A. M. Taylor, whose tireless 
efforts to solve the exceedingly puzzling problems with which the 
question of tarification is surrounded are worthy of all praise. We 
cordially sympathise with his endeavour to secure just treatment 
for all classes of consumer alike; Mr. Arthur Wright’s system fairly 
attained this object in the days when the lighting road was almost 
the whole load, but the, conditions have been radically changed by 
the development of the supply for motive power. 


A New Italian Single-Phase Railway.—We learn 
that the French Westinghouse Co. have recently secured the 
contract for the installation of the Westinghouse single-phase rail- 
way system on the Bergamo, Valle B:embava Railway, Italy. 
This is the second single-phase railway contract secured by the 
French Westinghouse Co. in that country, the first being the Rome- 
Civita-Castellara Railway. Complete details are not yet to band, 
but we arg able to give the following particulars:—The length of 
the line is 80 kilometres, and it will be served by five 30-ton loco- 
motives each equipped with four 75-H.P. Westinghouse single-phase 
motors, multiple unit control, and pneumatically-operated bow 
trolleys. The gauge of the track will be 144 m. The power 
station is to be situated about 1 km. out of Valle Brembana, and 
will be equipped with three single-phase 500-xkw. Westinghouse 
alternators, running at a speed cf 500 rp.m. There are to be no 
transforming cub-stations, and the line will be fed at 6,000 volts 
direct from the power house. 


Manicipal Tramways Association.—The fourth annual 
conference of this Association is to be held at the Royal Agricul- 
tural Hall, London, during the run of the Electric Tramways and 
Railway Exhibition. The meetings open on Tuesday morning, 
July 4th, with a reception by the L.0.0, Highways Committee, and 


at 11 a.m. the president, Mr. A. Baker, general manager, Birming- 
ham Corporation Tramways, will deliver his address, The following 
is a list of the arrangements made :— 

Tuesday, July Ath. 


Paper on “Charges for Supply from Combined Lighting and Trac- 
tion Stations,” by Mr. J. H. Rider (chief electrical engineer, 
.0.C 


Luncheon at 1 p.m., Conference resumes at 2.30. Smoking Concert 
at 8 p.m. 

Wednesday, July 5th. 

At 10 a.m., Business Meeting. 

At 11am., Paper by Mr. H. L. Blain, manager, West Ham Corpora- 
tion Tramways, on ‘Rules and Regulations for Tramway 
Employ é:.” 

Paper by Mr. W. A. Luntley, manager, Wolverhampton Corporation 
Tramways, on ‘‘ Motor-Omnibuses v, Electric Tramcars.” 

At 8 p.m., Reception and Conversazione. 


Thursday, July 6th. 
Excursion to Reading and Henley. 
Mr. J. M. McElroy, 55, Piccadilly, Manchester, is secretary of 
the Association. 


Durban Electricity Department.—A brief reference to 
the annual banquet of this department has already appeared in our 
columns. Our Durban correspondent’s account has since come to 
hand. He saya:—The third annual banquet of the borough elec- 
trical engineer’s department took place on Friday, May 19th, in the 
Masonic Hall, at which 61 sat down, including the Mayor, Deputy- 
Mayor, Chairman of Electric Light Committee, tramway manager, 
and others. After the toast ‘‘ The King,” the Mayor gave the toast 
of ‘The Department,” and referred to the rapid advance made 
in the past few years. Looking ahead, his worship thought the 
overflow from the Camperdown reservoir, some 50 miles off, might 
be used as a subsidiary power for supplying energy in the borough. 
Referring to the popularity of the use of electricity, he said that 
out of 6,000 buildings in the town, over 3,500 were taking current 
either for lighting or motor purposes, and he was pleased to say 
Durban was the best lighted town in South Africa. The Council 
aimed at making the electric light the pcor man’s light as wel], and 
had under consideration the adoption of slot meters. They had to 
congratulate themselves on the wonderfully cheap rate at which 
current was supplied to the tramways—1jd. per unit. There 
was a total output for all purposes of over 5 million units per year. 
The borough electrical engineer, in responding, attribated the 
success of the department to the fact that all the members worked 
with one common aim, and he thanked the Mayor for his kindly 
references. Mr. Taylor, assistant electrical engineer, proposed the 
“Chairman of the Electric Light Committee,” to which Mr. 
Champion replied, and in the course of hii remarks, he mentioned 
that the profits of the Department for the past year amounted to 
£11,000, and that 300 additional street lamps had been added, and 
but few of the old paraffin lamps were left. The price for current 
was the cheapest in South Africa, and with the new scale of dis- 
counts it averaged but 7d. per unit. Mr.-Pcole gave “ Oar Guests,” 
to which the Depu'ty-Mayor replied. Subsequently a smoking 
concert followed, the various items being rendered by members of 
the staff. The Committee for the arrangements were Mr. F. Poole, 
hon. sec., and Messrs. Woods, Smith, Hawkesworth, Busch and 


Taylor. 


A Hooligan in the West End.—On Sanday last, near 
midnight, the laudable restraint which has hitherto characterised 
the controversy between the motor-’bus and the electric tramcar tem- 
porarily broke down, and an unseemly fracas took place batween 
representatives of the rival factions in Shepherd's Bush Road. The 
acccunts of the occurrence which have come to hand differ in 
material respects. According to one narrative, the omnious, on its 
way to Oxford Circus, was struck in the middle by the tramcar, 
and svffered considerable damage, while 10 persons were injured ; 
another statement is to the effect that-on turning a coroer the 
omnibus collided violently with the tramcer, the centre of which 
was smashed, while :+1l the windows of the ’bus were broken, and 
13 passengers were injared. 

It had been patent for some time that serious trouble was brew- 
ing between the mobus and the tramcar, and much ill-feeling had 
been manifested on both sides; it is greatly to be regretted, how- 
ever, that they shou'd have come to blows. We fear that the 
mobus, the ‘Stormy Petrol” of the highway, is to blame for the 
commencement of hostilities, this view being supported by the 
Standard, while the other version is that of the Daily Mail ; and it 
is to be hoped that for the security of the tramcar, which is com- 
pelled by the lines laid down for its guidance to travel in the ways 
of rectitude and discipline, its uuprincipled assailant may for 
the future be put under proper control. 


Municipal Trading in Fittings—The Times says 
that a remarkable boycott has been organised by a section of the 
Birmingham gasfittera as a protest against corporation trading. 
For 20 years the gas department has supplied the fittings, and it is 
alleged that they undersell private traders. This is denied by Sir 
Hallewell Rogers, chairman of the Gas Committee, who further 
says that the department was taken over when the gas undertaking 
was acquired. The gasfitters, however, declare that the operations 
of the department have been so largely extended that private trade 
in gas fittings has been practically ruined, and a compact has been 
entered into to boycott tradesmen who obtain fittings from the 
Corporation. Ina circular, the chief organiser of the movement 
claims that hé and his friends have been able to boycott 29 


tradesmen. 
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Appointments Vacant.—<Assistant electric and signal- 
ling engineer for the South Indian Railway Co. ; electrical engineer 
for Handsworth U.D.C. (£350) ; electrical engineering draughtsmen 
for the Metropolitan Asylums Board (£125). 


Bust of Faraday.— On Wednesday next, at the Borough 
Polytechnic Institute, Prof. S. P. Thompson, F.R.8., will unveil the 
marble busts of Joseph Lancaster and Michael Faraday. 


Northampton Institute Engineering Courses,—At 
the entrance examination for the day courses in engineering to be 
held next September, the governing body of the Institute has 
decided to offer three scholarships for open competition. These 
scholarships will give exemption from fees, amounting to £52 
during the whole of ths four years’ course in mechanical or elec- 
trical er gineering. 


Electrical Treatment of Phosphatic Minerals.—A 
couple of American patents have been tsken out by F. J. Machalske, 
of Brooklyn, for a process of obtaining compounds of phosphorus 
and nitrogen by the electrical smelting of phosphates. According 
to the first patent, the phosphate mineral is heated with the chloride 
of an alkali metal (¢.g., sodium) and excess of carbon to a high 
temperature in an electric furnace in presence of nitrogen. A 
chloride of phosphorus is thus formed, together with the cyanamides 
of calcium and the alkali metal. On treatment with water, the 
cyacamides decompose, yielding ammonia and metallic carbonates. 
According to the second patent, only a portion of the cyanamide 
mixture is treated with water, so as to obtain sodium carbonate. 
The latter is then mixed with the rest of the cyanamide, and the 
whole is fused, thus giving a mixture of phosphorus chloride and 
sojium cyanide. 


Institution and Lecture Netes.—ELeEcrricaL Sran- 
DABDISING, TESTING AND TrarIntina InstiTuTION.—Prof. OC. A. 
Carus-Wilson, M.A., M.I.E.E., commenced a special course of 
lectures to the Senior Students of the above Institution on 15th 
inet., upon “ Direct Current Motor Construction.” The lectures will 
be delivered on every subsequent Monday and Thursday for the 
remainder of the term. 


7 








OUR PERSONAL COLUMN. 


[The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of the 
ELnOTRIOAL REVIEW posted as to their movements. | 


Central Station Engineers—On Wednesday, 14th 
inst., the staff at the Hammersmith flectricity Works presented to 
the chief engineer, Mr. G. GinBent Bet, a handsome silver salver 
on the occasion of his marriage. 

Mr. J. T. Baron, the resident electrical engineer at the Regent's 
Park station, was appointed 12 months ago by the St. Pancras 
Borough Council to supervise the King’s Road station also. This 
arrangement is now to be made permanent, and Mr. Baron’s salary 
is to be increased from £350 to £450 a year with residence, coals 
and light. The increase is to date from the time he firat took over 
the duties at King’s Road. 

The Gravesend T.C. has increased the ealary of the electrical 
engineer, Mr. C. T. MoInnes, from £250 to £300 per annum. 

The Worksop U.D.C. on Monday appointed Mr. H. Mastin, 
of Bedford, as shift engineer at the electricity works. 

Mr. R. Cxcrn Cazasety, mains superintendent, Partick, was pre- 
sented with a handeome bronze by the staff and workmen of the 
Partick electricity department on June 15th, in view of his approach- 
ing marriage. 

Mr. Laonagp Breacng,.A.M.1.E.E., has resigned his position with 
the British Westinghouse Electric and Manufacturing Co., Ltd., of 
Trafford Park, in order to take up the position of assistant el<ctrical 
engineer to the Liverpool Corporation, at a commencing salary of 
£300 per annum. 


Tramway Officials—Mr. Rosert N. Twenpy has 
left the Dudley, Stourbridge and District Electric Traction Co, 
after being with them as engineer since 1899, during which period 
the system of tramways under his control has increased fivefold, 
until it ranks now amongst the largest of our provincial under- 
takings. The Dudley-Stourbridge Co. is cne of the group of com- 
panies associated with the B.E.T, which has been merged for 
economical and other reasons in the Birmingham and Midland 
Tramways Joint Committee, and we understand that Mr. Tweedy 
left it owing to the inevitable reduction in the number of 
ralaried officials which had to follow the merger. Mr. Tweedy was 
with the Kidderminster and Stourporf Tramway Co. when that 
line was started in 1897, so that his experience in electric traction 
is as extensive as that of anyone except a few veterans. 


General.—Sir Joun Wore Barry, F.R.S., K.C.B., 
kas been unanimously elected to succeed the late Mr. James 
Mansergb, F.R.8., Past-President of the Institution of Civil Engi- 
neers, as Chairman of the Engineering Standards Committee. 

Last week Mr. Jonn T. Wuitxxaw, district manager of the 
National Telephone Co., Ltd, was presented by the staff of the 
Mid-Lanark district, on the occasion of his marriage, with a hand- 
some marble timepiece, suitably inscribed. Mr. A. W. Lumsden, 
district engineer, made the presentation. - 






























































































Mr. D. G. Trn1z has relinquished the post of assistant engineer 
to Messrs. Handley & Shanks, Birmingham, to tske up a more 
important appointment on the Central London Railway. On his 
leaving, the staff presented him with an engraved silver cigarette 
case as a token of esteem. 

Mr. T. B. Browne, of Messre. James & Browne, 395, Oxford 
Street, W., and 348, King Street, Hammersmith, W., has been 
elected honorary treasurer of the British Empire Motor Trades 
Alliance. 

Mr. 8. L. Brunvon bas resigned his position as works manager at 
Messrs. Crompton & Co.’s Chelmsford Works, a post he has held for 
a quarter of a century. 


Obituary.—Sir Joun WriL0x.—The death occurred at 
Liverpool, on June 16th, of Sir John Willox, at the age of 63 
years. Tothe general public Sir John was known a3 one who by 
sheer hard work rose from small beginnings to eminence and sffla- 
ence among newspaper proprietors, and to great success as a 
tobacco manufacturer, but he has a special interest for ExzorRicaL 
Rpview readers by reason of his connection with electrical deve- 
lopment in different parts of the country. He had for several 
years been chairman of the Blackheath and Greenwich Electric 
Light Co. (now the South Metropolitan Electric Light and Power 
Co., Ltd.), and was also. until recently chairman of the new 8t. 
Helens and District Tramway Co., Ltd., and the South Lancashire 
Electric Traction and Power Co., Ltd. 

JaMES MansERGH, F.R.S.—We regret to place on record the 
death of Mr. James Mansergh, F.R.S.,a past president of the 
Institution of Civil Engineers, with which body he had been con- 
nected since 1859. During his présidential year the Engineering 
Standards Committee was formed at the irstance of Sir J. Wolfe 
Barry, and Mr. Mansergh was chairman of that Committee up to 
the last. He was born in 1834. 








NEW COMPANY REGISTERED. 


Johnson & Phillips, Ltd. (84,968).—This company was regis- 
tered on June 17th, with a capital of £175,000 in £1 shares, to take over as a 
going concern the business of Johnson & Phillips, electrical, telegraph, and 
general engineers and cable makers, of Victoria Works, Victoria Road, Old 
Chariton, Kent (with London office at 14, Union Court, Cld Broad Street. E.C., 
and agencies at Manchester, Leeds, Glasgow, Nottingham, Cardiff, and eise- 
where), to adopt an agreement between W. C. Johnson of the first part, the 
Charlton Syndicate, Ltd., of the second part, and G. Butcher (for this company) 
of the third part, and to carry on the business of electrical, telegraph, telephone 
and general engineers, cable makers and contractors, manufacturers and sellers 
of dynamos, motors, arc jJamps, and all kinds of electric lighting, power and 
transmission plant, telegraph, telephone, and traction cables, equipment for 
cable steamers and the like, manufacturers of and dealers in aJl machinery and 
apparatus used in connection with the generation, distribution, supply, accumu- 
lation and employment of electricity or the manufacture of cables, suppliers of 
electricity for light, heat, motive power or other purposes, iron founders, 
toolmakers, smelters, coppersmiths, &c. The first subscribers (each with 
one share) are :—E. E, Garner, 45, Derby Road, West Croydon, Surrey, clerk ; R. 
Edgcombe, 65, Windsor Road, [lford, clerk ; G. Richardson, 123, Westbury Road, 
Ilford, clerk; E. T. Cavalier; 15, Dorton Street, Peckham, clerk; G. E. 
Hinman, 29, Gordar Gardens, West Hampstead, N.W., solicitor; G. Kidner, 
15, Tytherton Road, Tufnell Park, N., clerk; and H. J. Faiers, Ty-Hyfryd, 
Montague Road, Leytonstone, N.W., bookkeeper. Minimum cash subscription, 
£1,000; £116,667 debenture stock and 116,667 ordinary shares are offered to the 
public. Tne number of directors is not to be legs than three nor more than 
eight; the first are R. W. Blackwell, 59, City Road, E.C. (chairman of Robert 
W. Biackwell & Co., Ltd.); Sir Henry Benbow, K.C.B., D.S.O., Habershi, 
Dorman’s Park, Surrey (Chief Inspector of Machinery, R.N., retired) ; J. D. 
Bonner, 53, Coleman Street, E.C. (chairman of British Aluminium Co., Ltd.) ; 
and J. Macgregor and F’. S, Paterson, of 14, Union Court, Old Broad Street, E.C., 
and Victoria Works, Oid Chariton, Kent (joint managers of Johnson & Phillips) ; 
qualification, £500; remuneration, £200 each per annum (chairman £3650), In 
addition to their remuneration as directors, the said J. Macgregor and F, 8. 
Paterson, will, as managers, respectively receive £1,000 per annum and 8 per 
cent. of the surplus profits remaining after 10 per cent. has been paid on 
the ordinary shares, and £1,000 per annum and 2 per cent. of such surplus 
profits. Secretary and offices (pro tem.), E. Fairweather, 3, Prince’s Street, E.C. 








OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Western Telegraph Co., Ltd. (6,886).—This company’s annval 
return was filed on June 7th, when 207,980 shares had been taken up out of the 
nominal capital of £2,500,000 in 260,000 shares of £10 each. £10 per share has 
been called up on 130,000, and £1,300,000 has been received. 177,980 shares are 
considered as fully paid. Mortgages and charges: £626,380, 


Globe Telegraph and Trust Co., Ltd. (7,465C).—This com- 
pany’s annual return was filed on June 6th, when 181,127 preference shares and 
181,!27 ordinary shares had been taken up out of the nominal capital of 
£5,000,000 in 250,000 preference and 260,000 ordinary shares of £10 each. £10 
per share has been called up on 45,509 shares, and (part of the company’s shares 
were issued prior to 1885 at a discount, but thé company is estopped from 
denying that the same are fully paid) £488,115 5s. has been received. £3,167,450 
is considered as paid on 316,745 shares. Mortgages and charges: Nil. 


Bogota Telephone Co. Ltd. (69,059).— A trust deed dated 
May 80th, 1905, to secure £15,000 debentures, has been registered. Property 
charged:—The company’s lands and buildings in Bogota, Colombia, al) con- 
cessions or grants and plant used in connection with the telepnonic service 
there, and its other assets, present and future, including uncalled capital. 
Trustees: R. A. Danvers, 18 and 14, Abchurch Lane, E.C.; and 8, H. Jenks, 
Barrow Hedges, Carshalton, Surrey. 


Gent & Co., Ltd. (Electricians, Leicester and. Nottingham, 
(78,797).—Issue on June ist of £5,500 second debentures, part of series 
created May 22nd, 1905, to secure £6,500, charged on the company’s under- 
taking and property, present and future, including uncalled a | unpaid 
capital. No trustees. No previous issue of same’ series, 











= 





Vol. 56, No, 1,439, Jonm 23, 1905.] 





THE ELECTRICAL REVIEW. 





ELECTRICITY SUPPLY ACCOUNTS. 


ALTHOUGH in no way proportionate to its 

Birmingham importance as a manufacturing city, the Bir- 

Municipal mingham electrical department possesses con- 

Electricity siderable interest at the present time, due to 

Supply. the great developments which are promised in 

the near future, and which include the pro- 

vision of a new power station and sub-stations of adequate capacity 

for.the supplying of Birmingham’s great needs in the way of traction 
and power. 

Under present conditions the department moves steadily forward, 
the output for the last year being some 6:36 per cent. above the 
1904 figure. The revenue shows an increase, which is small, owing 
to reduced charges, and an improvement in works costs is also 
apparent, : 

Financially, the department stands well, as after meeting 
increased financial charges, the reserve fund contribution of over 
£10,000 in 1904 was repeated. 

The prices charged are :—Private lighting, 6d. and 4d. per unit ; 
power and heating, 3d., 2d. and 14d. per unit—fiat rates with 
discounts. The chief engineer is Mr. R. A. Chattock. 


GENERAL STATEMENT. 
For year ending March 81st— 1905. 1904. 
Total capital expended ... tee ae £665,424 £614,988 
Number of units sold— ; 
Private supply ose 4,645,027 4,367,164 


Equivalent No. of 8-c.P. lamps connecte 258,634 226,298 

H.P. of motors connected ... ate ove 1,770 1,305 

Maximum load in kw. ... = ‘a 4,350 4,060 
Revenue Account— 

Gross revenue iA aoe ou £70,229 £68,641 

» expenditure ... ess eee £30,656 £31,701 

» profit ... ast i ae £39,573 £36,940 


REVENUE Account FoR YHAR, 1904-5. 


Gross revenue ... ove oe .. £70,229 = 3 64d. per unit. 
Works and distribution costs ... ~ £81474 = Tid. ~ ;, 
Total working costs ... he oo. . £30,656 = 158d. ,, 


Prorit Statement, 1904-5. 





Interest on loans... ae eee eve ». £18,579 
Sinking fund ... tvs ase eee ese 10,205 

Balance on year’s working carried to reserve fund 
account* ... $6 vig oa ods «. 10,789 
Gross profit ee. £39,573 


* Reserve fund account, including the above, amounted to £49,394, at March 
Bist, 1905, 








CITY NOTES. 


Dudley, Stourbridge and District Electric 
Traction Co, . 


Tux report for 1904 states that gross receipts for the year amounted 
to £46,383, and expenditure to £36,352, including £560 placed to 
depreciation and renewals account, interest on debentures, cost of 
repairs and maintenance, and all other expenses properly chargeable 
against revenue, leaving a balance of £10,031. After deducting the 
dividend on the preference shares, accrued to December 31st, 1904, 
and adding the balance of £343 brought forward from the last 
account, there remains an amount available for allocation of £5,374. 
The directors recommend that there be placed to reserve (sinking) 
fund £2,100, and after paying a dividend at the rate of 3 per cent. 
per annum on the ordinary shares, there remains to be carried 
forward £274. There has been added to capital account during 
the year £6,483, expenditure on additional cables and other 
necessary works. The negotiations between the Birmingham and 
Midland Tramways, Ltd., and all other companies owning and 
working tramways in the district for joint working under oné 
management, referred toin the last annual report, have been con- 
cluded, and since July 1et last this company’s undertaking has been 
worked as an integral part of the whole system of over 90 miles of 
tramways in the Birmingham district. Considerable economies, it 
is anticipated, will sccrue from this arrangement, and the possi- 
bilities of through running and interchange of traffic should result 
in increasing the company’s revenue. A further amount of £25,000 
4% per cent. debenture stock has been issued since the closing of the 
account for the year, and the liabilities to the Birmingham and 
Midland Tramway, Ltd.;have been reduced, 





Electric and General Investment Co. 


Tus directors’ report for the year ended May 31st, 1905, says that 
the profit and loss account shows a gross profit on the transactions 
of the year of £13,129. After deducting all general charges and 
the interim dividends already paid on the preference and ordinary 
shares, and providing for the proportion of the final dividend accrued 


on the preference shares to May 31st, 1905, there remains a net 
balance of £4,277, to. which the directors propose to add, by transfer 
from “ provision for contingencies,” now standing at £41,576, the 
sum of £723, making a total of £5,000. The directors recommend 
that-this amount be distributed as detailed on page 990 of our last 
issue. 





J. G. White & Co. 


Tue report for the year ended February 28th last states that the 
result of the year’s trading is a profit of £15,023, which, having 
regard to the keen competition existing in tramway work, the 
directors consider to be satisfactory. All the works referred to in 
the last report were carried out during the year, with the excep- 
tion of the contract with the Middlesex County Council for railway 
No. 2 from Green Lanes to Muswell Hill, Hornsey, which, by 
arrangement with the Middlesex County Council, was cancelled. 
New contract work was secured during the year representing a 
total sum of about £1,582,000. Most of this work was in progress 
at the date of the balance-sheet, but no profits are included in the 
present accounts. A proportion of the administration expenses 
incurred in securing these contracts and arranging for the carrying 
out of the works has been set aside as a fair charge to be carried 
forward to next year’s accounts. The progress to date is satisfac- 
tory, and negotiations for important contracts are pending, so that 
the directors look forward with confidence to the result of the pre- 


sent year’s operations, The new capital authorised at the last--~ 


meeting was not required during the past year, but arrangements 
are now being made for its issue. The balance to credit of profit 
and loss account, including the amount brought from last year, is 
£26,679, and the directors now recommend a dividend of 6 per 
cent. on the ordinary shares for the year, placing to reserve fund 
£5,000, and carrying forward £12,679. 





R, Waygood & Co.” 


On Friday the meeting of this company was held at Cannon Street 
Hotel, with Mr. H. C. Walker in the chair. The 9 per cenf. divi- 
dend had put everybody present in the happiest of moods, and the 
occasion seemed more like a family gathering than a city business 
meeting. 

The CHatnMaN, in moving the adoption of the report (see 
ExzcrrgicaL Review, Jone 16th), said that they had succeeded 
not only in maintaining their volume of orders, but the returns 
had nesrly come up to their best year. It had cost more to get the 
orders, owing to their scarcity, keen competition and the 
luxurious public requiring more for their money. The profits 
had ‘slightly suffered, but had it not been fcr one or two 
exceptional bad debts the year would have been one of the best. 
They were fitting a gcod many electric lifts in private houses with 
their patent push button action. For lifts and hoists in many 
instances, electricity was manifestly suitable, while in others 
hydraulic was far preferable. In American sky-scrapers where 
great speed was desirable, hydraulic was most adopted, but for 
private houses and many other uses, the electric had the advantage. 
Now that the Hydraulic Power Co. had reduced their scale of 
charges, many: people preferred hydraulic, because there were not 
so many delicate parts to need attention and keep clean as in 
electric. He referred to the balance-sheet in some detail. 

Mr, R. Percy SExton seconded the motion, and it was adopted 
unanimously. 

The resolutions declaring dividend, and re-electing directors and 
auditors, were also passed. 





Prospectuses. 


Joknson § Phillips, Ltd.~A year ago we made reference in 
these columns to a prcsrectus of this company then printed. The 
issue, however, was not made at the time, and we may presume that 
the conditiun of the money market was mainly responsible for the 
prospectus not then reaching the hands of the public. Another 
prospectus, differing from the first in many important particulars is 

“now before the investor, and it will be found in our “‘ Business” 
pages to-day. The differences are in favour of the investor, and the 
vendors and promoters are to be congratulated upon the wisdom 
they have shown in making more moderate claims in respect of 
purchase price, and foreshadowing less rosy prospects for dividend 
on the ordinary shares. From the copy of the prospectus, which 
appears elsewhere, it will be seen that the capital consists of 
175,000 £1 ordinary shares, and £175,000 5 per cent. first mortgage 
debenture stock (the latter will receive an additional 1 per cent. 
when the ordinary dividend is 10 per cent. or more). The vendors 
take £58,333 in debenture stock, and £58,333 ordinary shares, in part 
payment of the purchase money, £5,000 in cash, £66,667 in cash or 
debenture stock, or partly in one or partly in the other, and a further 
£116,667 in cash or ordinary sbares (according to the extent of the 
public application for the issue) = £305,000 total purchase price. 
No part of the purchase money is payable in respect of the goodwill 
of the business, but this is included in the sale. The present issue 
is of £116,667 debenture stock, and 116,667 ordinary shares 
of £1 each, at par. As the prospectus shows, the company 
experienced a continuation of fat years up to June, 1903, but since 
then, in common with most other manufacturing businesses, a lean 
period has had to be borne. For the eighteen months ended at 
December last the net profit was at the rate of £37,664 per annum, 
bat even at this figure, and with the capital mentioned, it is calcu- 
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lated that after paying interest on debenture stock, allowing 
for !'debenture stock sinking fund, depreciation, and paying 
8 per cent. on the ordinary shares, there will still remain 
a margin of £5464 to meet directors’ fees, reserve fund, 
and provide for further dividend on the ordinary shares. 
The only alteration in the directorate, as compared with the 
previous prospectus, is the substitution of the name of Mr. J. D. 
Bonner, who, as our readers well know, has done great things 
during the last yearor two as chairman of the British Aluminium 
Co., Ltd., for that of Mr. Henry J. Wagg. Messrs. J. Macgregor 
and F. §. Paterson, who have both been in the service of J. & P. 
for many years, will act as joint managing directors for five years. 
Mr. Claude Johnson has been sole proprietor of the business since 
the death of Mr. 8. E. Phillips in 1893, but he bas not taken avery 
active part in the management since 1900. The business is now 
formed into a company in order to enable him to retire, but he 
will, as indicated above, hold a large numb2r of shares. We note 
that the conditions in the trade are now improving, and that the 
outlock for the future is encouraging. We hope that under the 
new conditions and with reviving trade this old-established 
concern will return to the almost phenomenal profits of a few 
years ago, but in the natural order of things it can hardly be ex- 
pected that the main source of profit in the past will not, one of 
these days, be seriously diminished. 


The Electric Supply Co., of Victoria.—This company has been 
before the public this week—the list was to close yesterday, Thurs- 
day—with an issue of £160,000 5 per cent. first mortgage debenture 
stock. It owns lighting, power and traction concessions for Ballarat 
and Bendigo. The whole of the issued capital of the company, 
namely, £250,000 in preference and ordinary shares, are held by the 
British Insulated and Helsby Cables, Ltd., of Prescot, and all the 
directors of this company, save Mr. Faithfull Begg, are directors 
of that company also. The present issue is to meet further capital 
expenditure, pay off the overdraft at the bank, and go towards 
ratisfying the balance of the indebtedness to the B.I. and H. Co. 
It is expected that the 900-kw. power station and tramways of 
Ballarat will be in operation by July, 1905. At Bendigo the com- 
pany has been supplying since 1903, and some 104 miles of single 
track are equipped. 

The Oriental Telephone and Electric Co., Lid.—This company has 
this week been offering an iesue of £100,000 4 per cent. redeemable 
debenture stock at 92 per cent., for purposes already mentioned in 
thise columns. The list was to close yesterday, 22nd insf. 


London United Tramways Co.—The directors have been offering 
£300,000 4 per cent. first mortgage debenture stock (forming part 
of the authorised issue of the debenture stock), at the price of 
£98 per cent, to existing stockholders and shareholders of the com- 


pany only. 





Electricity Supply Co. for Spain. 


Tam directors’ report for 1904 says that, including the interest on 
investments and deposits and other receipts, the gross revenue for 
the year amounted to £32,359. After deducting debentura interest, 
interest on loans, income-tax and all other charges, amounting to 
£17,525, there remains a net sum of £14,835. Of this, £13,337 has 
b:en applied to the redemption of debentures, leaving £1,498, 
which, with £5,043 brought forward from last year, makes a balance 
on the profit and loss account of £6,541, which the directors propose 
to carry forward. 


The appropriation of £18,887 out of the year's profits to the redemption of 
debentures is in accordance with the policy previously approved by the share- 
holders of devoting the money, which wou'd otherwise be available for divi- 
dends, to paying off the debenture debt of the company. At the same time, 
this is unavoidable, as, owing to the war, the state of the money market renders 
it inadvisable to make an issue of consolidated debentures. The liabilities in 
Spain have been reduced during the year by about £4,600, and are now 
reduced to practically the amount represented by the unissued preference 
shares. The sum of £761 12s, 6d. has been charged to revenue in respect of 
the settlement of Government and municipal claims for arrears of taxes for the 
years 1892 to 1900. Debentures amounting to £18,400 have been paid off during 
the year. This includes £300 first mortgage debentures purchased by the com- 
pany and held as an investment, but in view of a recent legal decision that a 
company cannot acquire its own debentures without extinguishing the security, 
they have been written cff this year in the books of the company. The amount 
of the debentures to be redeemed during 1905 is £14,100, 





Stock Exchange Notices.—Applications have been made 
to the Committee to appoint a special settling day in and to grant 
a quotation to :— 

American Telephone and Telegraph Co.—$25,000,000 4 per cent. collateral 
trust bonds of $1,000 each, Nos, 63,001 to 78,000; Calcutta Tramways Co , shares 
of £5 each (issued in 1905). 

The Committee have ordered the undermentioned securities to 
be quoted in the Official List :— 

County of London Electric Supply Co., Ltd.—£250,000 44 per cent. second 
debenture stock, in lieu of the provisional certificates now quoted, together with 
afurther issue of £150,000 44 per cent. second debenture stock. Wellington 
City of) Electric Light and Power Co., Ltd.—£75,000 5 per cent. registered first 
debentures of £50 each, Nos, 1 to 1,520. 


City of London Electric Lighting Co.—The directors 
have declared the following dividends on the preference and ordi- 
nary shares on account of the distribution for the year 1905 :— 
6s. per share on the preference shares, and 5s. per share on the 
ordinary shares, subject to the deduction of income-tax, and payable 
on and after July 15th. 


United River Plate Telephone Co.—The directors 
have resolved to recommend the payment of a final dividend of 5 
per cent. on the ordinary sbares, making 8 per cent. for the year, 





STOCKS AND SHARES. 


Wednesday Evening. 

Forzicn politics, in the shape of the Moroccan question, have 
obtruded their influence into markets once more, and the uncer- 
tainty which seems to surround the Franco-German problem is an 
added restraint to Stock Exchange business. Investment has not 
by any means come to a standstill; the fact is witnessed by the fair 
sprinkling of advances in the quotations of electrical securities, but 
it fails to expand freely, and the proximity of the end of the first 
six months of 1905 is one reason why the public prefer to keep 
their bank balances unspent for at least a little longer. ‘ 

Some curiosity is felt as to whether the new service of L.0.C. 
steamboats will affect, in a financial fashion, any of the existing 
methods of communication. At present, none of the stocks and 
shares in companies likely to be more or less influenced by the service 
have moved in price; District Railway stock remains at 37}, 
and Metropolitan Consolidated owes its fall of 4 to 93 to pessimistic 
anticipations of the next dividends. The London United Tramways 
Co. is no doubt thankful that the boats are not allowed to run to 
Kew, while the trams on the other side of London Bridge, which 
are pretty sure to feel the competition, have no interest for any 
body of shareholders. 

London United Tramway Preference are 10}, and the Debenture 
stock 1014. There is a slight fall in Calcatta Trams to 8,5; and 
Cape Electrics are easier at 18. The Argentine Tramway group 
has in no way suffered from the severe floods in the country that 
have played havoc with business in several towns some distance 
away from tke visitation. Bath Electric Tramways 44 per cent. 
Debenture is creeping up, aud ths present price of 102 may easily 
be advanced. The Preferred Ordinary shares stand af 1%, and the 
5 pericent. Preference about 1. British Westinghouse Preference 
have rallied to 28, after falling to 24. Correspondents in the 
United States prophesy that the giant Pennsylvania Railroad will 
shortly follow the example of the New York Central in substituting 
electricity for steam over part of its system. 

New issues are hastening to get placed before the summer 
holidays fairly start, and the Oriental Telephone Co. has been 
offering its 4 per cent. Debenture stock at 92, the price mentioned 
in this column last week. Then there is the Electric Supply Co., of 
Victoria, offering £160,000 5 per cent. first mortgage Debenture 
stock at par. Johnson & Phillips, Ltd., invite applications for 
£116,667 Debenture stock and £116,667 Ordinary shares. Probably, 
the underwriters in each case will feel no surprise if they have a 
certain proportion of the stocks left upon their hands, All the 
issued share capital of the Electric Supply of Victoria Co. is held 
by the British Insulated and Helsby Cables, Ltd. The shares 
of the latter concern continue at 5? for both Ordinary and 
Preference, but the Debenture stock has improved a point to 1044. 

Two or three other Debentures are also rather better. Callender’s 
43 per cent. stock at 107 has recovered part of the interest just 
deducted, and Edison & Swan Second Debenture spurted to 914, a 
few buyers having appeared in a very nominal market. Electric 
Construction Debsnture weakened 1 per cent. to 964, and the shares 
are decidedly flat at {. Telegraph Constructions fell a pound to 33. 
India-Rubber shares at 16, ex dividend, are really } harder, which 
fraction represents the drop in Brush Preference to 25s. 

In the Telegraph section, West India and Panama Preferences 
have begun to get over their acute weakness, and are both 10s. to 
the good. The movement is a natural reaction after the slump. 
Western Telegraph shares are } up, and so are Eastern Extensions 
at 143, and Direct Spanish at 9. The market all round is a firm 
one, and éven the lower-priced shares are included in the rising 
tone. . West Coast of America improved to 103. Anglo-American 
Deferred 10s., dropped to 153, the bull account being a drag upon 
the price, but Globe Telegraph Ordinary followed the general 
sentiment of the market, advancing to 10§, although the Preference 
are 3 easier at 148. Submarine Cables Trust rose 2 upon the rapid 
rise in American Railroad shares. 

The Telephone division is characterised by little except steadi- 
ness. National Telephone First Preference put on 10s. at 134, and 
the wary holder might consider the advisability of selling his 
shares at anything like this figure. United River Plate Telephones 
have rigen 4 to 74, and Chili Telephones stay at 62. Telephone of 
Egypt 34 per cent. Debenture is 103}. 

Railway descriptions have few alterations to show. Great © 
Northern, Piccadilly and Brompton certificates are 4 better at 
504, while the Charing Cross and Euston scrip keeps at the round 
50 that is paid up in both instances. The former is pretty sure to 
become the more popular stock of the two: its Ordinary shares, of 
£10 each fully paid, are about 9. : 

Movements in the Electricity Supply division are without signifi- 
cance. The quotations for Charing Cross Ordinary and Westminster 
Ordinary have been narrowed 10s. to 7? and 122 respectively. 
County Preference added 3, at 12%, and a quiet demand for the 
soa So stocks has left small rises amongst several of the deben- 
ture issues, i 
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Stock | | acs mune 
as } Closing | Closing a 
Present | | Dividends for the last | : F week ended 
Issue, | NAME. Pol ‘5 rosea years. | Quotations | Quotations | June dist, 
| =e | June 14th. June 2ist. 1905. 
| e4 | 
| 1902, 1903. | 1904. | Highest| Lowest. 
34,800 | African Direct Telegraph, 4 % Debs. 100 | 4% | 4% | 4% 100 —103 100 —103 css oe 
25,000 | Amazon Telegraph Co.’s shares, Nos. 1 to 25,000. 10 | Nil | Nil | Nil 23— 23 | 24— 23 233 283 
119,7001 | do. 5% Debs., Nos. 1 to 1,250 Red. 100 | Nil Nil | Nil 85 — 90 | 85 — 874 87 
763,580 | Angie: American Telegraph Stock | 60/6 | 61s. | 23% 59 — 61 59 — 61 
8,118,210 | Do. do. do. 6% Pref. Stock | 6 % 5% | 58% | 1054-106 105 —106 106 1054 
3,118,210 | Do. do. do. Deferred Stock - | 2. Nil | 154— 15 15 — 15$ 153 
44,000 | Chili Telephone, Nos. 1 to 44,000 5 | 6% | 7% | .. | 6 6 | 6g~ 6% 
15,000,000 | Commercial Cable $100 8% | 8% | 8% |} : | Es J 
1,932,8561 Do. do. Sterling 500 year 4 4 % Deb. Stock Red. Stock | 4% | 4% | 4% 974— 984 | 974— 994 98% 384 
16,000 | Cuba | att a 10 632 | 10% | 5% | 8— 8 8— 8h 
6,000 10% Pref. |. 10 |10% | 5% |10% | 16—17 | 16 — 17 
12,931 | Direct $ Telegraph, Ord. 5 | 4% 14% 14% |] 3S 8% | Se & 
6,000 | Do. do. 10 % Cum. Pref. 5 10% |10% |10% | 8 9 | 8.0% | io: 
30,000 | Do. do. 44% Debs... 50 | 43% | 48% | 42% | 102 -—104 | 102 —104 1034 7 
60,7101 | Direct United States Cable 20 | 4% | 3% -- | i -te | Mele | Us 1s 
78,500 | Direct West India Cable, 44 % Reg. Deb., within Nos. 1tol, 200, Red. | 100 | 44%, 44% 43% | 101 —103 100 —102 us . 
4,000,000 | Eastern Telegraph, Ord. Stock A Stock | 7% | 71% J oes } 141 —144 | 141 —144 | 1424 142 
2,000,000 = * % Pref. Stock 100 | 83% | 38% | -- 90 — 92 | 90 — 9% | 907 . 
1,836,814 4% Mort. Deb. Stock "Red. Stock | 4% 4% | 4% 107 —109 | 107 —109 ys 
300,000 | Eastern Batinaion, Austealiasia, and China Telegraph’ 10 | 7% | 7% | 1% 133— 144 | 14 — 144 14s 14 
602,400 | Do. 4% Deb. Stock. . Stock | 4% | 4% | 4% | 105 —107 105 —107 | 1065 
300,000 | Eastern & South African Tele., 4 % Mt. Db., Nos. 1 to 5,000, red. 1909 | 100 | 4% | 4% | 4% | 100 —102 100 —102 
200,0001 | Do. do. 4% Reg. Mort. Debs. (Mauritius Sub.) 1 to 8,000 25 1% | 4% | 4% 100 —102 ; 100 —102 | 
180,887 | Globe Telegraph — Trust .. E 10 (£316 | 54 | 58% 10}— 104xd | 10}— 103 10*4 104 
180,887 | Do. GU pee a - ke 10 6% | ee | 6% | 148—l4axd | 144— 143 142 | 143 
150,000 | Great Northern Telegraph, of Copenhagen 10 | 124% | 15% | 24% | 33$— 344 | 33h— 344 33 
50,600 F { Halifax and Bermudas Cable, 44% 1st Mort. ey oe Rea} a 100 | 44% | 44%, 43% | 101 —103 | 101 —103 | 
4 | 1 to a ed.) . ee iat BOE i a | 
17,000 | fade. -European Telegraph .... 2% |10% |10% 113% | 49 — 51 49 — a 503 | 
72,680 | Monte Video Telephone Co., Ltd. Ord. ian ae ae ee ee Se = oh Fe 
1,983,333 | National Telephone, Pref. Stock 100 | 6% | 6% | 6% 1114—112: | mi ~ nel | 1113 1114 
1,966,667 | Do. do. Def. Stock . 100 x, | 5% | 5% | 102-106 | 102-104 | 103f | 102 
15,000 | Do. do. 6% Cum. Ist Pref. 10 | 6% | 6% | 6% | 12-13 | 18—14 a De 
15,000 | Do. do. 6 % Cum. 2nd Pref. . 10 .| 6% | 6% | 6% | 1s 12 | 113— 123 s 
250,000 | Do. do. 5 % Non-cum. 3rd Pref., 1 to 250,000 5 5% 5% | 5% SR— 5g | 5h 5f 533 58 
2,000,000 | Do. do. 34% Deb. Stock Red. Stock | 33% | 35% | 38% | 1004-1024 | 1004-1028 |, * 
1,689,593 | Do. do. 4 "% Deb. Stock Red. 1 4% | 4% | 4% | 1038-105 } 103 —105 | 105 2 1034 
179,313 | Oriental Telephone and Elec. Nos. 1 to 171,504, fully paid 1 6% | 4% | 4% | HH | H- 135 . 
50,000 | Do. do. do. A Cum. Pref. ». 6% | 6% | 6% | on 1% =| = lys—_ his 
100,000 | Pacific and European Tel., 4% Guar. Debs., 1 tol, 000" 100 4% 4% 4% | —102 9 —102 
11,8391 | Reuter’s. 8 5% | 5% |5%| 8 gy 
3,237 | Submarine Cables Trust | Cert 6% 6% | 6% | 123-126 | 125 —128 1263 
58,000 | United River Plate ‘Telephone . 5 71% | 8% | 8% 62— 4 I-— 743 
40,000 | Do. % Cum. Pref., Nos. 1 to 40,000 5 5% 5% 5% G6— & 5— 5% S 
179,947 | Do. = 3o Debs. .. Stock | 5% | 5% | 5% | 108—110 | 108 — 110 
15,6091 | West African Telegraph, Shares .. 10 2% | 4% | 48% 8— 8 | 8— 8xd 84 
30,008 | West Coast of America, 1 to 30,000 and 53,001 to 53,008" 2 | Nil | Nil Nil = fate 
150,000 | West Coast of America, 4% Debs., ltol 500 guar. by Braz.Sub.Tel. | 100 | 4% 4% | 4% 100 —102 10) —102 
207,930 | Western Telegraph, Ltd., Nos. 1 to 207,9 ; 10 7% | % 1% 134— 14 133— 14} 144, 133 
75,000 Do. do. 5 % Debs. 2nd ain, 1906 100 5% | 5% | 5% | 101 —103 101 —103 
563,380 Do. do. 46 Deb. Stock Red. .. 1s |} 4%) 4S | CUED | 103 —105 103 —105 1043 
88,321 | West India and Panama Telegraph . 10 Nil | Nil | Nil | — § 4— 
84,563 | Do. do. 0. 6 % Cum. 1st Pref. 10 | 7% 17% |6% | T— % T4— 8 
4,669 | Do. do. do. 6 % Cum. 2nd Pref. : 10 | Nil-| Nil | Nil ba— 53 | 5 6 
80,0007 | Do. do. do. 5 @ Debs., Nos. 1 to 1,800 100 5 1} 5% | 5 104° —106- 104 —106 
| | 
ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES. 
| | | ¥ 
40,000 | British Aluminium 19 tp Pref. 5 Nil | Nil | Nil 42— 5} 43— 52 : 
20,000 | Do. do. 6 % Cum. Pref. 5 Nil | Nil | Nil | 43— 58 43— 54 5 
20,000 | Do. = % % 4, Funding Certs. 5 | Po. fog) 2: 3h 
800,000 | Do. do. 5 % 1st Mort. Deb. Stock Red. Stock | 5% | 5% | 5% | 100 —108 100 —104 
133,301 | British Electric Traction : ve 10 | 89 eS a0 ae 9i— 93 9— 92 «| 98 9773 
156,487 | Do. do. 6 % Cum. Pref. 10 | 64 | 6% . ) oe 1i— 113 ug, | Uy 
1,000,002 | Do. do. % Perpetual Debenture Stock Stock | 5 9 §% | 5% 122 —124 j} 122 —124 1234 1224 
250,000 Do. do. 44 9 9%, 2nd Deb. Stock Red. 1s boc, css 43% 97 — 99 98 —100 : 
100,000 | British Insulated and Helsby "Cables 5 |10% | 8% % | 5a— 6 54— 6 
100,000 | Do. do. % Cum. Pref. 5 | 6% | 6% | 6% 5a— 6 5h— 6 
500,000 | Do. do. 4% % 1st Mort. Deb. “Red. 100 | 43% | 44% | 44% | 102 —105 103 —106 
50,000 if \{Browett, Lindley & Co. Ord. . £1 | Nil | Nil | Nil | m— + | ra— 2 
50,000 | Do. 6% Cum. Pref. | £1 | Nil | Nil | Nil | 14/6 to15/6 | 14/6 to 1/6 | 
105,731 Brush Blectrical Engineering, Ord., 1 to 105,781. . 2 | Nil | Nil | Nil | t— § s— 3 | 
150,000 | Do. do. Non-cum. 6% Pref... S | 6% | OS |-6% | 42-1 | 1— 
125,0001 Do. . do. 44 % Perp. Deb. Stock Stock | 43% | 48% | 44% 92@— 9 | 92 —9 a 
125,0001 | Do. do. 44 % Perp. 2nd Deb. Stock | Stock | 48% | 49% | 449% | 79 — fa | 9@—s2 | sit 
35,000 | Callender’s Cable Construction oe nie we | 15% | 1986; 124% | = _- 10 — 11 
40,000 | do. 5 % Cum. Pref. a a | 5 % | 5% | 5% | 4— 5g— 5Exd| .. 
300,000 Do. do. do. 44 % Ist Mort. Deb. Stock Red. | Stock | 44% 48% =| $2 107} 1008 106 —i68 xd{ 1074 
1,963,208 | Central London Railway, Ord. Stock .. i || Stock | 4% | 4% | £% a | 91 — 98 93 
523,396 0. do. 4% Pref. Stock | Stock | 4 % 4% | 4% 101 T1083 101 —103 
523,396 Do. do. _ Def. do. | | Stock | 4% | 4% | 4% | 80—83 80 — 83 nm ee 
1,330,000 | City and South London Railway | Stock | 34% 28% | 28% 39 — 41 39 — 41 403 40 
85,000 Crompton C., 3 3 1095.00 ene ; 8 5%: | MH | -. 1g— 28 1g— 2% ae : 
10. 5 % Ist Mort. Reg. De S., 1 to 900 of £100, and } | a } ti 
100,001 | | 901 to 11,000 of £50 Red. | | ‘%) SS) 5S) SO | SS 
99,261 | Edison & Swan United Elec. Light, ‘ ee <2 a shares, £3 paid, 1 to 99, 261 | 5 Nil i a | 1— 14 1i— 14 
17,139 | Do. do. ” shares, 01—017,1 5 | Nil Nil = Q2— %  — 
844,0231 | Do. do. 1% Deb. Stock Red. 0 | 4% 14% | 4% 84 — 89 s4— 89 
100,0001 Do. do. 5% and Deb. Stock Prov. Certs. all pad. | 100 5% 5 % 5 % 85 — 90 89 — 94 
112100 | Electric Construction 1 to 112,100 2 |/6glae] .: H z— 
31,390 | Do. do. 7 9% Cum. Pref., 1 to 81,390 @2/7%/7%] . D4 24 2i— 4 
200,000 Do. do. 4% Perp. 1st Mort. Deb. Stock . ‘ | Stock | 4% 4% | 4% — 99 | 9 — 98 
25,000 General Electric Co. (1900), : % Cum. Pref. ; ee ee a Cag 98— 108 | 98— 108 
200,000 Do. do Mort. Deb. . | Stock |} 4% | 4% | 4% | 97 —101 97 —101 
200,000 Henley’ s(W. T.), Telegraph: Works, ae | 5 | 0% |15% |15% 114— 124 114— 124 113 
200,000 Do. do. 4, Pref.. 2] B | 4g% | 48% | 48 5a— 53 bh 59 
45,900 do. i Mort. Deb. Stock | Stock | 44% | 48% | 48% | 109 —111 109 —111 
60,000 | India- ‘aber, Gutta-Percha & 7 Works A | 10 10% |10% - 154— 164 154— 164 xd | 
300,000 do. 4% ist Mort. Deb. | 100 4% | 4% | 4% | 100 —108° 100 —103 
87,500 aaah ‘Overhead Railway, Ord. . ay 138% 13% 1} 3g— 34 | 3a— 34 
10,000 | Do. do. Pref. £10 paid . 31-48. bb ee ee 8 93 | — 9 
37,350 Telegraph Construction mh Maintenance 12 20% | 200% |15% 33 — 32 — 34 | 3832 324 
150,0001 4 % Deb. Bds., Nos. 1 to 1, 600 Red. 1909 | 100 4% | 4% | 4% | 108-105 | 103 —105 
540,0007 Waterloo & City Railway, Ord. Stock ; 100 38% 34% 38% _ | 90 — | 





* A period of nine months. + Quotations on Liverpool Stock Exchange. 


t Unless otherwise stated all shares are fully paid. { From Manchester Share List. 














~ Bank rate of discount 24 per cent. (March 9th, 1905). 
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3 Stock ~~ Glosing Closing Business done 
es NAME, |-- or. > —— | Quotations | Quotations week ended 
Rian ? | Share. ey . June I4th. June 2ist. | June 2ist, 1905. 

i : Re 1902; | 1903. | 1904, Highest;Lowest. 

29,377 | Brompton & Kensington Electric Light Sup., Ord., 1 to 20,000 * 5 ‘ 8% %' |10% | 92— 10 — I 103 915 

10,623 Do. do. % Cum. Pref. --§ 1% 1% 1% 94—. 1 4—- 104 ee ee 

288,782 | Central Electric Supply 4 % Guar. Deb. Stock 100 4% 4% 4% 103 —106 xd 103 —106 oe Ry 

80,000 | C haring Cross and — gems # Supply : *: § 10 % 8% 8% TkA— 8 7 8 T% i 

80,000 0. 44 &% Cum. Pref. 5 44% 44% | 44% ba— 53 5 53 te ss 

* 40,000 Do. ree “ City Undertaking * 4 % Cum. Pref. 5 44% 44% 44% 5— 5 5— { me ¥ 

40,000 Do. do. _ oe Se e 5 . 45% 43% 5— & 5 5, 5b 5¢s 

350,000 Do. 0. 4% Deb. Stock Red. .. re 100 4% 4% 4% | 106 —108 109 —1ll 106 as 

44,486 |*Chelsea ~eneces | Supply, Ord. Si ‘ 5 | ie ue 6% 63— ee oe 

150,0001 do. 44% Deb. Stock Red. $s oe Stock 44% 44% 44% 109 —111 109 —111 aa ee 

70,595 -| City of Tendon Electric Lighting, Ord. 40,001— 110, 595... ss Ga | ae 5% 5% 6% 104— 11 103— 114 es “s 

40,000 Do. 6 % Cum. Pref., i to 40,000 alates Ss ee 6% | 6% | 6% 14 — 14 14 — 14} 3 = 

400,0001 Do. 5% Deb. Stuck, Scrip. (iss. at 115) all paid ie “a 5% 5% 5% 124 —128 124 —128 =f me 

800,000 Do. 44 % 2nd Deb, Stock, Prov. Certs., all paid . 100 44% 44% 44% 104 —106 104 —106 ee i 

40,000 | County of ‘London Electric Lighting, Ord. 1—40, 000 10 4% 4% 43% 4— 9 84— 9 Me My 

30,000 Do. do. do. 6% Pref., 40, 001 — 60,000 10 6% 6% 6% 12 — 124 124— 128 12,75 am 

400,000! Do. do. 44% Deb. Stock . ja ae 44% 4b% 44% 113 —116 113 —116 re 39 

250,000 Do. do, 44 e 2nd Deb. Stock ae Stock % 44% 44% 103 —105 103 —105 1044 104 

70,000 Edmundson’s Electric Corporation, Ord. Shares 5 T% 1% se 5g 6; 52— 6 625 a 

80,000 Do. do. Cum. Pref. 2 6% | 6% 6— 6 ee: os 65 

300,0002 do. rn % 1st Mort Deb. Stock 100 43% 44% 44% 107 —109 107 —109 we ae 

21,000 Kensington and Knightsbridge Electric oe 5 10% |12% |.12% 114— 124 114— 124 ae Ain 

136,000 oO. 4% Debenture Stock Stock 4% 4% 4 101 --103 101 —103 103 us 

111,000 | London Blectrie denely Goapanisae, Limited, Ord. . 8 Nil Nil |. 3% 2— 2 2— 4 ae mk 

60,900 Do. do. do. 6% Pref. 5 16% | 6% 1.6% 5 — 5h 5— 5h = Se 

871,895 Do do. do. . 4%, 1st Mort. Deb, Stock Red. | Stock 4% 49 4% 99 —101 97 — 99 xd 99 sie 

100,000 | Me tropolitan Electric Supply, : ys 100,000 . 5 13% 8396 |.10 % 93— 104 93— 10} 103 934 

76,121 Ose do. 44 % Cum. Pref. 1—71,106, £3 paid « 5 44% | 44% % 5a— 59 54— 5 eo oe 

22,0001 Do. do. 44 % 1st Mort. Deb. Stock ;. x 4a% | 44% | 449% | 111 —115 111 —115 =e a 

250,000 Do. do. 84 % Mort. Deb. Stock Red. Stock 84% B4% 34% 98 —100 99 —101 at a 

250,000 | Midland Electric Corporation, 4 % 1st Mort. Deb. ; 100 44% 44% 44% 99 —101 100 —102 101? 1003 

10,852: | Notting = Electric ene 10 6% 6% 7% 144— 15} 144— 15. 1574 1435 

59,000. | 4% 1st Mort. Deb. 100 4% | 4% | 4% | 100 —102 100 —102 , 

40,000 | St, PR and Pall Mall Blectri’ Light, Ord. .. oh +s a . 5 .| 144% | BAM | 144% 133— 143 133— 143 144, : 

20,000 | Do. do. do. 7 % Pref. 20,081 to 40,080} . 5 | 7% | 7% | 7% si— 9 si— 9 5 

150,0001 | Do. do. do. 34 ¢ % Deb. Stock Red. .. 100 | 34% 34% 34% 98 —100 —100 984 : 

12,000 | Sloe Markets Electric Supply, Ord, i wt 25% 4% 4% 23— 3} 23— 3% rv F 

50,000 do. % Deb. Stock : | Stock | 4% 1 4% 4% — 83 79 — 83 ; 

65,000 | South Senile Electricity Supply, Ord. | 5 .| 138% B% | 4% 83— 41 3g3— 41 ; 

100,000 | South Metropolitan Electric Light and Power Ord , | . it - a Nil | Nil a q = - 

50,000 | (Late Blackheath and Greenwich i % 1. BR LS i F% 13— 143 14— 143 144 ‘ 

100,000 Dist. B.L.Co.) 44% ast BS Stock | 100 .| 48% | 48% | 42% | 105 —108 105 —108 Bes ak 

30,000 | | Upon Electric Supply, — 56 .| 6% 5% 5% 43— 5 43— 5 445 438 

30,000 Do. do. 5 % Cum. Pref } 5 5 | 5 5% | 5% | ba— 5B — 58 Sys | .. 

200,000 Do. do. “4 % 1st Mort. “Deb. Stock Red. t <9 Gee Es Sone on 44% | 104 —106 104 —106 Seer Uretc 

110,000 | Westminster Electric Supply, re ys . , 4 5 12% | 188% |144% | 12—183 | 124— 13 123 123 

28,151 Do. do. 5 % Cum. Pref, t ee, 5% | 5% | 5% | 6h 68 | 6)— 63 a ees 

Shares not officially quoted :—Mackay Companies, ord,, 42—424. Pref. 744—74. 
* Subject to Founders Shares. t Unless otherwise stated all shares are fully paid. 
BLEOTRIO TRAMWAY AND RAILWAY TRAFFIC RETURNS. 
| Fort | Receipts for | No | Fort Receipts f P 
‘ort- eceipts fo R : ort- eceipts for oO. 
Locality. | night | the of Total to date. tig Locality. night the of | Total to date. Miles 
| ended. | fortnight. | wks. Pen. ended, fortnight, | wks. a 
: 
“ as | eS | 5 —s * x | | 
| | | | | 
| | £ at | ‘Re oe 2] a] | #2 | ge | 
— oe -. | June a4 | 2,897 |— 23) 8 4,356 |} — 190).. ).. Cardiff .|JunelO | 4,014 |—- 186 | 10 | 20,265 + SO1/.. ae 
Sana. 5 620 |— 87/ 4 | 1,176|/— 83| 8 |<! || Carlisle ; » 17| 4431+ 83/94 | 4050\— 976|.. |.. 
- CI, (ee is 1,500 |+ 205 | 24 | 14,895 | + 1,154] 194] .. Chatham and Dist. * 15 | 1,457/+ 187/24 | 14,683 14+ 1,454 93 |4°8 
Birkenhead . oo] gf 38) UT i+ Gil 11,665 |— 244) =| ae Colchester » «141 523 * | 46 | 9,890 | os 18 75) .. 
ackburn Sp “a PePR a) Ps Sot = Se | ee ork .. oe 5 » 15 | 3,142)+ 94] 24 10,825 |+ 6291/99 |.. 
Blackpool .. o» 15 | 2,792 |—1,159 | 11 9,185 |— 280) af lee Darlington .. meetin 443/+ 81/11 | 2,214] sia 487 | .. 

»  —Fleetw'd| 5, 17| 1,962 |+ 818 | 24 8,185 |-— 589|.. | Darwen ».16| 544/14 6] 11 9,732 |+ 16/436) .. 

» —Lytham| ,. 8; 617 |— 549| 32 6,005 |. Ki i. |] Dover May 13| 394/+ 10/19 3,996 |— 65) B |.. 
Bolton we ++ | 9 18) 4,286 [+ 576 | 12 | 22,484) + 495] 26 | .. Dublin June 16 as 735 |4+ 9561 .. | 113,909 |+ 1,882 | 484 |+ 14 
Bournemouth eel 99 «14 | 2,756 |+ 709] 104 | 12,856 10°15) .. Dundee : a et 1.746 + a ae ia eas 
+Bradford .. pe 6 ome 4,550 |\— 246 | 10 43,957 | — 2,638 OE 1 cn East Ham 9 ae | 1,875 i+ 835 | 11 9,337 |+ 620 wt" l as 
Brighton... eo:| os 18} 2,408 | 4 553 | 12 11,225 | 93 | .. Glasgow | 4, 17 | 31,849 | +1,829 | 24 | 39,679 — 349/76 (+ 5 
Bristol oo ve | gy 16} 11,590 |—-1,826,) . “ee et ene «~~ = | aa i | rt \+ road | 103 | 8,320 Ph + 

| | | alifax Ss -. | May | 8, j— 5799 | 9 18,229 | + 854 | + 2 
| | Huddersfield _ -. | JunelT | .8,229 14 612 | ll 14,464 |+ ‘51 | ee ' 
ac | | Hu -| w 1T| 4,654) + 405 | 11 | 24,095 |+ 69 | 18 | -. 
rit. Elec, Trac, Co. | | tHiford. | oo» 7 ba |+ = 9 4,285 |\— 2204) .. /.. 
| | eston ’ 299 }+. 21} 11 1,893 |— 228; B°6).. 
Airdrie ..|June 9} 399 |— 23 | 4,502}+ 20] . || Ipswich | 3% a7] 1074/4. 47/11 | 47935 |— 498 | 103 | :. 
Barnsley... ..| » 9} S31 |+ 14] ,, 8,609;— 90) : Isle of ‘Thanet | »» 17] 1,418 |— 17 | 24 8,911 |— #88|.. |.. 
Barrow .. ae 484 |+ 120] ,, 4,763 | + 1,092 | ; Kirkcaldy ... 1 ees 446/— 69] .. Soch of See hoe 
Birmingham (City) » 9 /$12,053 |+ 879) ,, |1127, 997 | + 6,893 < Lan’ cites Trm. Co. 0. | » 389 |— 8 / 24 15,253 + 1,165 | 86 | .. 
Birmingham (Mid.)| ,, 9 | 14,058 |+ 945] ,, | 140,872 | + 5,657 i Leeds » 10 | 12,248 }+ 408 |.11 63,560 |+ 1,124 | 894 |+ 8 
Devonport s— 905 |— 336) ,, 10,215 | — 1,026 : Leicester .. » 19 | 5,249 ~ 24 47,527 lek ee 
Dudley—S8to’ rb’ge a. 9 | 1,826 |+ 161 | 9 | 18,686 | + 264 ; Liverpool sy 10 | 21,657 |— .142 | 28 | 234,877 |+ 7,563 | 103)... 
Gateshead. . os 9] 1,892 |+- 199; ,, 20,245 | + 418 : L.C.C, oo » 8 | 30,181 |+4,972 | 9 | 180,364 |+ 26,697 | 513 |+112 
Gravesend, N’fleet| ,, 9 475 |— 43 ” 4,710 | — 653 ‘ +Lowestoft .. onan 168 9. ay RES Se Se 
Gr’n’k, Pt. Gisgw| , 9] 1,353}+- 1] ,, 13,432 | + 1,759 rad Manchestet .. » 17 | 28,884 |+3,712 | 11. | 143,421 |+ 4,664 Pos 53 
Hartlepool | » 9| SOL 9], |, 5,619|— “459 .. || Neweastle » 17] %98t}+ 448 | .. =e Rig ea 
Kidderminster ..| ,, 9 245 |— +10) ,, 2,312 | — 238 | ae Newport | x 10]. 1,162/+ 125) 10 6,757 |+ 7:3 | 144 |+ 14 
Merthyr .. 7) pe 9 ‘ = - 1B | 4 4,206 |— 228) .. es Oldham | sy 18 | 3,263 |+1,017 | 12 19,608 |+ 5,159 | ¥83 |+ 5g 
Metropolitan ..| , 9 | {5,214 |+2,874/ ,, | [48,851 | + 20,788) .. Plymouth | : i a iat a Re hse a ae 
Middleton. . ” 9 784 |— 269) ,, | 6 + 180/.. Pontypridd ... wo » 27 413 és ll 1,979 Pee ee 3 
Oldham — Ashton} 5, 9} 1,148 |— 129| ,, | .11,968;/— 57]... | 3: Portsmouth... » 17.) 4,588 }+ 604 | 11 21,353 |— 298 | 144 | .. 
Peterborough elo 9] Slt . 41 4 | 2,098) — ‘397 Reading ces ig Be Sp Peas 9 | 6,872 |— 247 [1942] °: 
Poole .. ..| » 9| _554|— 80/ ,, | °5,793)— 368 +Rochdale » 17| 958 /+ 817/11 | 7,158 |+ 5,626 |18-4 |13°8 
ewe ae vol 96 ; a + 127 ” wy + yo oz ee, . ° | 4, 19 | 6,746 141,752 | 12 50,126 + 2,559 | 30 si 
esay .. ee eee Ss ’ + ° a Se: rou 1 441 ‘4 5 | 93 . 
Bheerness.. :.| 1 7| 167|+ 26| 3, | 1908/4 son Sheffield». | 2% 18 | 10,528 |+1/307 | i2 | sstoor |+ 16635 | sis # 
Southport .-| 9] 696 |— 165) ,, | 6,052|— 590 : || Southampton <.| 5, 14| 2189/+ 167/11 | 10,883 |— ‘374 | 166 
South Staffs. |» 9| 1,440 |+ 66) ,, |. 15,519 | — 1,027 .. || Southend-on-Sea ..| ,, 14| 856 |}4+ 184] 11 8,640 |+. 987 | 64}... 
Swansea .. ..| » 9 | 1,608 |+ 620) ,, | 18,127] + 1,653 > || Stockport . | gy 16} 1,686) + 945} 12 | 0857/4 255 | 114 | 4 1 
Taunton ig Ete Se 96 |— 25] ,, | 1,022) — “149 .. || +Sunderland | 49° 18 | 28 \+.557 | 11° | 14,976 1+ 107) 91 |4 1 
Tynemouth ..| ,, 9| 556/— 98/ ,, | . 4,546 | — 1,008 ’ || Dyneside | i 14| 1,107/+ 814] 24 | 9,029 “.] 
Weston-s-Mare ..| ,, 7] 287|— 22] ,, 138% }+ ° 9 + Warrington | » 2| :9l+ 5 2,908 |+ 90} A) .. 
ote nega D.| ooo 768 |+ 8; 5 |  8,214);— 218 West Ham ... xy 15 |. 8,620 |+1,286 | 12 16,780 |+ 7,103 wd +29 
wesstater, . a . “ fe | » | He) | + = Wolverhampton oo te 9:093 + ‘962 | 11 8,704 % es 
” ro ee | ee | 
Yorks, Wool. Dist | | 5 9] 1,868 |+ 241] j, |.-13,768| + 895] . | 
| | | | 
| | Red | Cen, Lendon-Rly.: | June1y 13,252. |— 60| 24 / 166,969 |+ 1,841 6 
| hi | | City & 8. Lon. Rly. |» 18 | -O,284 |+ 185 | 25 | WoysO7 |— 8.661 | ee |. 
| | | -Lucan . 24 | ,° 
Burnley June 17 | 2418 |+ £97 | .. oe) eee ee ee GN. and City Rly. |< 17 |- 9,035 t 1,249 | 24 ans m a | 1. 
Burton-on- “Trent . ye 7m 33 + 47 | 1i | = 3,670 | — 231 Sti .. L’pool Overh’d Rly. is 18 369-| + 181 | 24 87,851 |— 1,648 | 6°76)". 
{Bury te m1 ., | 9) 6180). | . |. || Mersey Railway ..| 4, 17| 8,515 |+ 999194 | 8,670 |+ 9,070 | 44 |. 
| : F : 
| | | | 
* Compared with ath of 1904, + One week only, t Includes horse.@ud other receipts. 
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ELECTRICITY IN BRAZIL. 


By W. WHYTE GAILEY, A.M.I.E.E., 


Astistant Electrical Engineer, Sao Paulo Railway, 
Sao Paulo, Brazil. 


I BELIEVE this subject ought to be of interest to the elec- 
trical world at home, as the conditions bere are so absolutely 
different. I will therefore proceed to give what I hope 
will be some interesting information about a country which is 
practically unknown in the electrical branches of engi- 
neering in England, if one is to judge from the amount of 
English material and plants here. 

All the electrical supply companies seem to be either 
American, German or National, the last with American 
or Continental plants, and as far as I can find there is not a 
single electrical supply undertaking belonging to an English 
company except that lately purchased from an American 
company by the City of Santos Improvement Co. The 
machinery of this plant in Santos. is all American. I have 
placed particulars of it at the end of this paper. 

This country is admirably adapted for the production of 
electrical undertakings, first, on account of the quantity of 
water power available for generating purposes ; second, on 
account of the fact that the up-country towns have no gas, 
and on-that account electricity is practically unopposed for 
illumination and ice-making; third, on account of the 
fact that althcugh the custom-house rates are high, yet 
there being practically no laws binding the undertakers in 
their wiring, they can use overhead distribution and trans- 
mission and extra high voltage; fourth, there is no 
expensive and tardy Act of Congress to be obtained before 
commencing the erection of a supply station. Again, there 
is no Board of Trade in this country to look after people 
and see that they don’t get hurt. Each man here, as in the 
U.S.A., must look out for the danger for himself. 

The first duty of electrical undertakers is to approach the 
Camara or Town Council of the town to be supplied, and to 
obtain a concession from them. 

This concession is obtained always without any payment 
and with the concurrence of the people. 

The undertekers have to pay for the legalisation of 
papers according to the value of the undertaking—1,100 
reis per 1,000,000 reis, 7.¢.,°11 per cent. of capital. 

The usual length of a concession is 20 years. 

In the case of electrical traction, the undertakers, as a 
general rule, except where specially mentioned in the con- 
cession, have to maintain the road in proper condition 
between the tracks and for 60 centimetres each side for six 
months after the rails have been laid. 

The usual terms of a concession are the following :— 

1. Names of undertakers, Presidente and Intendentes of the 
Camara, #.¢., Mayor and Town Council. 

2. Period of the concession. 

3. Number of lamps for public lighting to be erected and 
maintained by the undertakers. 

4, Fixation of prices for public lighting to be paid by the 
Camara. 

5. Fixation of maximum price that the undertakers will 
charge for private lighting. 

6. Fixation of fine that Camara has to pay to the under- 
takers for failing to maintain concession. 

7. Vice versd, and also fines for interruption of supply. 
(The latter are not asa rule severe. In one case of which 
1 know, there is no fine for interruption unless it lasts three 
days, and then it is only £10.) 

8. Special clauses as to height of poles and quality and 
type of same in the streets, bare wire or covered conductors, 
highest voltage allowed in houses, guarantee of installation 
being made properly under superintendence of Oamara’s 
engineer, and so many others according to the circumstances. 

‘The general system in use here is to generate at a water- 
fall or rapids at 2,000-3,000 volte, and if the transmission 
line is long to step up to 15,000-30,000 volts for line trans- 
mission, to step down at sub-station in town to 2,000-3,000 
volts, and to have a primary and secondary distribution with 
transformers on the posts at street corners. The voltage of 
the secondary distribution is generally 110-200 volts for 
lighting and 220-440 volts for motors. The appearance of 


% 
¢ ‘ 


the streets on account of trolley wires, overhead distribution, 
telephone and telegraph wires is decidedly ugly, but means 
a great saving of expense, ease in fault-finding, and cheap- 
ness of maintenance. me 

For traction the current is transformed at the sub-station 
by motors driving generators. Generally synchronous motors 
are used. Rotary converters are seldom employed now at 
the end of a long transmission line. The general: traction 
voltage is 550 volts, : 

The usual system of wiring charges and prices for con- 
sumption of energy is as follows :—Undertakers.do. all the 
wiring at 15s, to 20s. a,16-c.P. Jamp, and supply current at 
the rate of 4s. to 5s. per 16-c.P. lamp per month. Meters 
are very seldom used in small installations. 

Lamp renewals are done by some companies free of 
charge. 

The internal wiring, except in special cases, is-of the cheap 
temporary wiring type like the outdoor work, main switches 
are bare and exposed, and wiring is ran along the ceilings 
and wails on insulators. 

I know of one case where a man complained of bad light, 
and on examination it was found that his wiring had been 
done with bell wire with joints unshaped and unsoldered. 

The poles in use are nearly all wooden, cut. down from 
the virgin forests and unseasoned, but as it is found that 
wood rots very quickly, however well seasoned, they are 
being gradually replaced by iron posts, especially in the 
larger installations, and most of the new work is with iron 
posts and iron brackets, the insulation being left entirely to 
the insulator. ‘ 

The American overhead trolley work done here seem 
pretty good and well fixed. Trolley poles with fixed heads 
are invariably used according to American practice. Single- 
deck cars with two 15-H.P. motors, and occasionally with a 
trailer, are universal. The hand brake is almost universal 
with the exception of Rio de Janeiro, where electric brakes 
are used. No guard wires are employed, 

Again, the interiors of generating stations are usually very 
plainly and cheaply fitted up, and little or no protection of 
exposed high-tension switchgear is to be seen. Oce seldom 
sees a rubber mat, or even a wooden platform in front of 
exposed switchgear carrying 2,000—3,000. volts... 

I have found it very difficult to get any statistics of the 
various electricity supply companies, since, not being 
licensed by Act of Congress, they are not registered in Rio 
de Janeiro. The only source from which to obtain such 
data is from the Delegado Fiscal of each State, as every 
company has to be registered with him: Even he could 
only give the names of the companies, and it would 
be necessary to write to each one to find out particulars of 
plant. 

Unfortunately, State officials here do not care to give any 
information whatever, even to their own countrymen. 

Of course, in a tropical country with overhead transmis- 
sion and distribution, there is a great danger of interrup- 
tions from storms and landslips. 


For telegraph and telephone work, iron poles and brackets _ 


are used almost exclusively. 

Many small towns have telepnone systems and telephonic 
intercommunication, more or less in bad condition, using 
earth return. The Sao Paulo-Santos Telephon Co., a 
national company, is keeping up to date. It is about 
to install in its Sao Paulo exchange a multiple switch- 
board with self-restoring drops. 

The Government have telegraph communication only 
between the principal towns. They use the duplex Bandot 
and the Morse systems. Their lines generally run along the 
adjoining railway company’s poles, and are maintained by 
the company. The telegraph communication with the smaller 
towns is carried on by the railway companies, who generally 
use the needle instrument. The electric block systems are 
used on the larger railways. 
~ Electricity is used extensively in the large gold mines 
in the State of Minas Geraes, and some of these mines, such’ 
as the Mono Velto and the Sao Bento, have large modern 
plants. : 

Many isolated beer and ice -factorier, distilleries, cotton 
mills, railway shops, &c., have small Iccal plants of their 
own. : 

Asan example of one Iccal isolated plant, I may mention, 
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our Serra plant on the Sao Paulo Railway. Up this mountain 
range, 800 m. high, on the route between Sao Paulo and 
the port of Santos, the 8.P.R. climbs on an 8 per cent. 
grade 10 km. long. This is divided into five sections up 
which the trains are hauled by 1,000-H.P. winding engines, 
by cables gripped by locomotive brakes at the lower ends of 
the trains. This whole distance is lighted by arc and incan- 
descent lamps, the former being used at the passing places and 
bank heads and the shunting yards, and the latter in the signal 
cabins, engine and boiler houses, and in the 13 tunnels. We 
have a H.T. three-phase compounded General Electric 
(America) alternator, 2,300 volts, driven by an “ Ideal ” 








Santos, 
Name of town, Port of the State of 8. Paulo. 
Temporary plant. 








Population ... ees oes | 55,000 
































Name of company ... sos City of Santos Improvement Co. 

Nationality ... <s — English. 

Year of commencing 8 August, 1903. 

Chief engineer see ons W. da F’. B. Davids, M.1.E.E. 

vs) 

Length of transmission line — ~ 
Railway generators, 550 volts. 

Voltage, generating station Alternators, 2,000 volts. 


* transmission line... na 


- on streets ... sae 2,000 volts. 
% in consumers’ pre- 3-wire, 200 between outers. 
mises 
Frequency and phase ave Dc, and a.c, { =" ~ \ 


Single-phase used. 


Water turbines _ io — 


Boilers ia _ see Two vertical Cahall, 500 u.pP, 
American make. 
Engines... ass ee Two Robb-Armetrong. 
American make, 700 4.P. 
Generators ... ae _ Two Gen. Elec. American 450 kw. 


One Alternator Gen. Elec. 200 kw. 
One Ganz alternator 50 xw. 





Total capacity vee or 706'5 Kw. 

Pablic lighting ...  ... | 170 50-c.P., 10 32-c.P., 7 16-c P. 

System of charging... .. | 1s. per Kw.-hour, or 58. per 16-0.P, per 
month. 


Electric Tramways :— 


Km. of route oe 42 
Gauge... _ ss 82 cm. (mule traction), 
Voltage... ein su — 

Remarks... oe | This plant is second-hand and temporary, 


and is to be replaced shortly by a Dow- 
son gas plant 3,000 volts, 50 ~ single- 
phase. With new installations meters 
will be employed. 1s. per Kw.-hour, 
with large discounts. 





The following is a fairly complete list of towns already 
lighted or with plants under construction in Brazil :— 


Par4.—Capital, State of Para. 

Manatis —Capital, State of Amazone. 

Bahia.—Capital, State of Bahia, Electric Car Co., plant by Siemens 
and Halske, Berlin. 


State of Minas Geraes. 


Uberaba.—Plant by Guinle & Co., American firm, agents for General 
Electric, of America. 

Bello Horizontre. 

Guiz de Fora. 

Sao Guao d’El. Rei. 

Pocos de Caldas. 


Prants oF Som#@ OF THE Most IMPORTANT Towns IN THE State oF 8. Pauto. 














State chs = | teu: - s. Tonle. 
In pn A | In construction. as a * 
| vs ane rece S 
5,000 5,000 250,000 
Empreza Luze For- | Companhia Ghuana |/8. Paulo Tramway 
cade Jundiaby. Luze Forga. Light & Power Co, 
Brazilian. | Brazilian. Canadian. 
To be opened in July, | To be opened end of | Concession granted, 
1905. ; June, 1897. 
Drs. Andrada and} Dr. Ochariano Fer- | Jas. Michelell, Mem. 
Souza. rera Mendez. American I.E.E. 
22°5 km. 6 km. 32 
3,000 volts. 2,000 2,100 
15,000 volts. Now, 2,000. 24,000 
Later, 10,000. 
2,000 volts. 2,000 2,200 
110 volts. 110 Light, 115-230 volts. 


Motors, 220-440 volts. 

Three-phase trans- | 60 ~ three-phase. | ~ 60 three-phase, 
mission single- 
phase distribution 


50 ~. 
Escher Wyss tur- Ligerwood. 3 Stillwell Bierce 
bines. 2,000-H.P, 
1 Morgan Smyth 
2,000-H.P, 
1 Escher Wyss, 
Zurich, 4,200-8 p, 
Oerlikon, American Westing- | General Electric, 
house. America. 
700 Kw. Probably 250 kw. 10,000 kw. 
To start. 
32-c.P. lamps. 200 32-0.P. Gas. 
1s, Kw.-hour with | Public lighting, 9s. 94d. Kw.-hour, 
meter, or 53. per 32-C.P. ; 


16.c.P. per month. | Private lighting, 53, | 4s. 16-c Pp. per month. 
16-0.P. 


—_ — 116 km. 
= _ 4 ft. 84 in. 
as — 550 
Iron posts and iron | American Westing- | Originally wooden 
brackets are being house Co. poles, except for 
used on transmis- tramway work, but 
sion line. transmission line is 


being gradually 
changed to steel 
towers 






























steam engine. We distribute to the supply points at 2,300 
volts, carried on bare copper conductors on glass insulators, 
wooden brackets and iron posts. At the supply points we 
have transformers on the posts which transform the pressure 
to 110 volts. There are also three other plants (D.c.) on the 
Serra for lighting other points on the old Serra Inclines and 
in the shunting yard at the Alto-da-Serra. 

Stone’s system of train lighting by electricity is used exten- 
sively on most of the railways of importance. 

American engineering firms are well represented in Brazil, 
whereas English electrical firms do not seem to be repre- 
sented by either travellers or houses to any great extent. 

- It is interestiig to note that in the sub-station at Sao 
Paulo of the Sao Paulo Tramway Light and Power Co. the 
connections between the extra high-tension switchboard, 
24,000 volts, and the step-down transformers, are made by 
underground lead-covered, paper-insulated cable. The paper 
insulation is 18/32 in. thick and stands this high voltage 
very well. The cable was made by Roebling & Co., U.S.A. 


























State of Rio de Janeiro. 

Rio de Janeiro, Capital of Brazil; plant in contemplation by 
Canadian Co. It is proposed to generate at. falls on River 
Parahyha, 120 miles away. At present they are endeavouring 
to buy up all the concessione previously granted to six or seven 
tramway companies. 

Petropolis. 

State of Sao Paulo. 


Santos.—Temporary plant, particulars given in above table. Com- 
pany belongs to City of Santos Improvement Co. who also 
own the gasworks. 

Sao Paulo.—Canadian company. Plant, General Electric, of 
America, 16,000 u.P.; particulars given in above table. 
Capital, $7,000,000. 

Gundiahy.—Particulars given in above table. National Company. 
Swiss machinery. 

Campinas and Itatiba.—Plant under construction by Byington and 
Co. (American firm), at the Falls at Godquim Egydio. 

Itu.—Plant in construction by Ligerwood & Co., agents for Westing- 
house Co. of America, at the falls of Itu. 

Ampano.—Brown-Boveri plant. 6-km. transmission line, 5,800 volts, 
single-phase. 

Borocaba.—Byington & Co., America. 


=: Tf) et 
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Iacarehy.—Plant put up by Guinle & Co., America. 
(1,000-volt transmission line.) 

Guaratingeto. ” ” ” 

Mococa. ” ” ” 

Pinassununga. 

Franca.—Plant by Ignaria Sobrinho & Co. 

Limeira. 90 i 

Belem do Des:zalvado. ,, os 

Pinaeicaba. - Be 

Braganca. Mi fe 

Atibaia. a re 

Sao Carlos do Pinhal. 

Espirito Santo do Pinhal. 

Rio Claro.—Siemens & Haleke transmission line, § km., 4,200 volts, 
909 HP. ~ 50, three-phase. 

Tabu 

Cravinhos, 

Sao Simao. 

Casa Branca. 

Sao José do Rio Pardo. 

Riberao Preho.—2,000 v., three-phase, ~ 50. 


The foregoing table is a description of the most important 
plants in the State of Sao Paulo. From this it may be seen 
that Mr, A. A. Campbell Swinton’s calculation of 800 H.-P. as 
the total amount of electricity generated by water power in 
Brazil, in his paper read before G Section of the British 
Sou Cambridge, on August 22nd, 1904, was rather 
ow. 

There is a splendid opening for pushing electrical firms, or 
combines of firms, to establish agencies here either to seek 
out concessions and erect plants of their own, or to install 
plants for local companies or municipalities, I shall be 
pleased to answer any inquiries on the above subject, or to 
supply any information in my power. 





THE WORK OF SCUDAMORE, 


By ROLLO APPLEYARD. 





In view of the change which is contemplated in regard to 
State control and State management of the telephone system, 
it is a fitting moment to remind ourselves of the events that 
culminated in the acquisition by the State of the telegraphs, 
Some idea of the condition of telegraphy in Great Britain 
and Ireland in the days of the private companies, may be 
gathered from the fact that in the year 1868, although there 
were in Edinburgh three telegraph companies, their offices 
were within 100 yds. of each other in the middle of the town, 
with no provision for any other part. Manchester and 
Liverpool had a head office in each town, but no district 
offices, A telegraphic message to a destination five or six 
miles from London often took three or four hours. For 
such distances it was often cheaper and quicker to send them 
by messenger. The maximum rate in England and Scotland 
for any distance was 2s. for 20 words. For less distances, 
1s. 6d. or 1s, were charged. It was frequently the case that 
another 1s. or 1s. 6d. was added for porterage. The rate 
from Great Britain to Ireland, wholly irrespective of dis- 
tance, was 3s. The companies provided stations only when 
they thought fit, i.e, only when there was likely to be 
remunerative business, Consequently there were many 
important towns completely isolated from the telegraphic 
system. Of these it is sufficient to mention Bodmin, Great 
Marlow, Hyde, Malmesbury, Marlborough, Midhurst, Red- 
— Saffron Waldon, St. Ives, Shepton Mallet, and Wood- 
stock. é 

At 223 railway stations, where the railway officials worked 
the telegraph, the public were warned that “the station- 
master is permitted by the railway company to send and 
receive messages to oblige residents, but as his duties are 
manifold, expedition in the transmission of messages cannot 
always be relied upon.” To the many disabilitics resulting 
from lack of equitable distribution and from callous 
operators, must be added the evils arising from the abusive 
exercise by the private companies of the powers entrusted to 
them by Parliament. This manifested itself in many ways, 
but it was especially evidenced by their treatment of the 
Press of this country. 

The:Press'; Agencies of ‘to-day appear to have had their 
origin in, what was'called.the “ Intelligence Department” of 





the old Electric and International Telegraph Co., to which: 
a large and experienced staff of editors, reporters and others 
was attached for the purpose of collecting home and foreign 
news, and distributing it by telegraph to the clubs and 
news-rooms “every half-hour.” One of the criticisms 
brought against the proposed transfer of the telegraphs to 
the State was that under Post Office administration it was 
doubtful whether the public would have security for the 
complete and satisfactory conveyance of “ intelligence” by 
telegraph, and it was also questioned whether it was the duty 
or the business of the Post Office to undertake the work of 
the Press. 

The old companies supplied country papers at the then 
moderate price of £200 a year, for 4,000 words aday. The 
abuse arose from the fact that at the time the telegraph 
companies were incorporated by Act of Parliament, it was 
not contemplated that they would trade in the supply of 
news ; no restrictions were, therefore, imposed as to how 
the work was to be done, and in the event of a breakdown, 
or of a point-blank refusal on the part of the company to 
supply copy, the unfortunate newspapers had no redress. 
There is a case on record where a newspaper was advertised 
for sale, and the purchasers applied for a supply of “ intelli- 
gence” on the ordinary terms; they were told that they 
would not be supplied unless they paid the debt of the old 
proprietors, a sum nearly equal to a year’s supply of news, 
And the proprietor of a newspaper in the North of Ireland, 
who criticised the delays and errors which had occurred in 
the transmission of “ intelligence” to his office, received a 
communication from the secretary of the company com- 
plained of, informing him that the directors must seriously 
consider whether or not they should supply him with any 
more news. 

It is curious to note that the old companies directed their 
attention especially to sporting news; and the charge was 
brought against them by the Eastern Morning News that 
‘“‘ while the betting market is always fully reported, there is 
no other department of news which is efficiently supplied.” 
Thus, when Overend and Gurney failed, and when the death 
of Lord Brougham became known in London, the country 
press was not informed by this agency. Incidents of this 
kind reacted against the Electric and International Tele- 
graph Co., and the Press proved, as usual, that it is able 
very effectively to guard its own interests. 

In 1868, two circumstances were exerting great influence 
upon the mind of the public. The first was the success of 
the State-owned postal service. The second was the com- 
parative failure of railways owned by private com- 
panies. The penny post did not at first pay, but gradually 
the system became efficient, the Department was held up as 
an example of excellence, so that when at last there was a 
balance on the credit side, the confidence of the nation in 
that State-managed service, if in no other, was established. 
In contrast with this successful issue, the railway companies 
were raising their fares, but were offering very little by way 
of improved accommodation, and the cry was, “‘we have 
given a monopoly to paupers, and we are the victims of their 
poverty.” The evils of unrestricted monopolies were forcing 
the public to change their opinions. A reaction set in, the 
result of which we witness to-day in the tendency to com- 
munism in regard to everything that can be submitted to the 
process. It is probable that Lord Stanley, who had been 
Secretary of State for India, and who had but recently come 
to the Post Office, having seen the advantages in India of a 
State railway system, exerted his powerful influence upon the 
side of those who were anxious for the transfer to the State 
of the telegraphs. But whoever was responsible for support- 
ing the measure, the honour of putting the suggestion into 
practical shape and carrying it to a successful issue, must be 
ascribed to Mr. Frank Ives Scudamore. 

This chapter of history is so intimately associated with 
Scudamore, that it will be appropriate to give some account 
of that remarkable man. ; 

Upon reference to the “ Dictionary of National Bio- 
graphy,” * it appears that Frank Ives Scudamore was the 
son of John Scudamore, solicitor, by his wife Charlotte, 
danghter of Col. Francis Downman, R.A.; he was born at 
Eltham, in Kent, in February, 1823. After being educated 
at Christ’s Hospital, he seems to have gone at once into the. 


* “Dictionary of National Biography,” Vol. LI, pp. 153-154. 
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Post Office, and to have been promoted by easy stages, until 
in 1863 he was appointed assistant secretary ; in 1871, after 
further promotion, he bad conferred upon him a Companion- 
ship of the Bath. His work ranks in importance, if it does 
not even excel, that of Rowland Hill. Scudamore, however, 
had the misfortune to live in an age somewhat less apprecia- 
tive than that which just preeeded it. He was instrumental 
in the elaboration of the scheme for Government savings 
banks. He explained to the public the inducements: to 
thrift offered by such a system. He added to this a clear 
exposition of the advantages-of insurance and annuities, and 
he crowned his work by bringing the telegraph system of 
Great Britain and Treland into uniformity and accord. 
Moreover, it was Scudamore who, against opposition, intro- 
duced female clerks into the postal service, thus breaking 
down: prejudice and instituting a custom which has 
expanded to-day with benefit to millions of women 
throughout the world. He resigned his position at the 
Post Office in 1875, and-shortly afterwards proceeded to 
Turkey, where he endeavoured to introduce reforms into the 
Turkish International postal system. He was rewarded by 
the Sultan in'1877 with the Order of the Medjidieh ; but 
the Ottoman Government were insincere and vacillating, and 
his endeavours were in great: measure defeated. He died at 
Therapia -on: February 8th, 1884, aged 61, and was buried 
in the English cemetery at Scutaria, It is curious to note 
that this brilliant man of affairs, who lived his official life 
so seriously, found recreation in contributing to literature of 
the lighter sort. Besides writing for Punch and the Comic 
Times, he doubtlessly saw the humour of supplying 
divertingly serious copy for the Sco/sman. He wrote also, 
‘ “People: Whom We Have Never Met,” and “The Day- 
Dreams of a Sleepless Man.” ; 

" Scudamore drew up his report on the advisability of the 
State acquiring the telegraphs, in 1865, the echeme haviog 
been originally suggested by. Mr. Thomas Allan in 1854. 
This prepared the way for the Acts of 1868 and 1869; the 
first entitling the State to acquire all the telegraphic under- 
takings in the kingdom, and the second giving the Post 
Office a monopoly of telegraphic communication. The 
advantages anticipated were accuracy, precision, and dispatch, 
combined with low charges, facilities for the transmission of 
money orders by telegraph, and uniformity of system. A 
great deal was made of being able to put a telegraph message 
into a pillar-box, and prepaying it in stamps. It was pro- 
posed to collect the messages from the boxes at frequent 
intervals. It was asserted that private enterprise had alto- 
gether failed in the work of telegraphy, and that the existing 
companies held out no hope of improvement. On the other 
hand, it was suggested that the Government were “ pursuing 
an aggressive policy by attempting to lay the hand of official 
blundering and monopoly upon the whole telegraph system.” 
As a counter argument, the country was assured that “the 
profits derived would be apportioned to lightening the 
taxation of the country,” and the State-controlled systems of 
Belgium, Switzerland and France were held up as examples 
of excellence. 

Of those newspapers that favoured the transition, the 
North British Daily Mail perhaps should be accorded the 
palm. The leader of July 18th, 1868, in a burst of 
enthusiasm declared :—“ We have no hesitation in predicting 
that in a few years not only would the postal telegraph prove 
the most lucrative branch of the Post Office, but the revenue 
would be such as to lead to the reduction of the rates to the 
half of that at present proposed.” 

It would be futile to compare the financial aspect of the 
case presented by Mr. Scudamore in 1868 with the financial 
aspect of the telegraph service to-day. Since the iuitial 
plan was formulated, the tariffs have been reduced out of all 
proportion, and the resulting figures have no clear relation to 
the original estimate. It: may, however, be of interest to 
note that Mr. Scudamore estimated that there would be an 
annual distribution of eleven million telegrams at an average 
price of 1s, 2d; each, representing £640,000. On the other 
side of the account, the value of the’ properties of the com- 
panies was estimated at-three millions. Referring to the 
Times of 1868, we find that the permanent annual charge 
was estimated at about £100,000. “Substracting [sic 
—the Times spelling was ‘substracting’ in 1868] this from 
the gross revenue,” there was thus left £540,000 for working 









expenses. The working expenses of the companies existing 
at that date were £345,000 a year. ‘ The increased business 
might augment this sum, but, on the other hand, amalga- 
mation would reduce it ; and on the whole Mr. Scudamore 
thinks that the total expenses would not amount to more 
than £404,000.” This would leave a surplus of £136,000. 
Making the utmost allowance for error, there could not, he 
thought, be a surplus of less than £77,750. The Times did 
not endorse these estimates, but it took the very sound view 
that “if the public advantage imperatively required it, the 
question of cost might be regarded as a subordinate one.” 

In 1868 Mr. Scudamore presented his revised estimate in 
an adroit form which defied direct criticism, for he gave a 
maximum as well as a minimum statement of probable 
revenue. His ideas as to purchase price had to be modified 
in this second calculation, for the simple and adequate reason 
that the original estimate was for the purchase only of the 
‘“‘ Electric and International,” the “ British and Irish 
Magnetic,” the “United Kingdom,” and the ‘ London 
District” companie:, whereas it was by this time decided 
that the purchase would have to include the cable of the 
‘Reuter Telegram Co.,” the “ Universal Private Co.,” and 
the public telegraph traffics of the ‘* South-Eastern,” the 
“London, Chatham and Dover,” the “ Brighton and South 
Coast,” the “‘ Caledonian,” the * North British,” and other 
railways. 

The effect of this, in round numbers, was to put up the 
probable purchase price to £6,000,000. At 34 per cent. 
per annum this requires a revenue of £210,000 per annum. 
Mr. Scudamore’s estimate of revenue of the minimum to be 
derived from the proposed Government telegraphs, after 
deducting all expenses and charges on the larger scheme, 
was now £203,000. His maximum estimate of the same 
item was £358,000. The Chancellor of the Exchequer, 
therefore, proceeded on the basis of the mean, .e., £280,500. 
With money at 3} per cent., this mean represents £8,000,000 
purchase value. ‘he Government, therefore, concluded that 
if Mr. Scudamore could buy up the concerns for £6,000,000, 
there would be a balance in favour of the Government of 
£2,000,000. 

In his negotiations with the companies for the purchase 
of their property, Mr. Scudamore was at the disadvantage 
of having to put all his cards on the table. Moreover, the 
Bill did not come on for discussion in Parliament until 
almost the end of the Session, and to make matters more 
acute, a General Election was pending. Meanwhile the 
shares of the Electric Telegraph Co. rose by June 23rd from 
£153 to £165, as the result of the reference in Committee. 
And between June 23rd and July 23rd there was a rise of 
£41, It was on June 25th that Mr. Scudamore made the 
company a definite offer, subject, of course, to the approval 
of the House of Commons, to buy them up at “ 20 years’ 
purchase of the present net profits.’ These terms were 
accepted by the company on June 30th, and were duly 
ratified by the Parliamentary Committee, and confirmed by 
the House of Commons, subject to the passing of a money 
Bill in 1869. 

For no better reason than that the Bill, if passed, would 
be credited to a Conservative Government, it was disputed in 
some degree by Gladstone and Goschen. Others of the 
opposition actually tried to throw dust in the eyes of the 
electors by suggesting that the block systems on the railways 
would be deranged,-and that accidents would result. Again, 
there were those who suggested that if the Government took 
charge of the telegraphs, the messages would be betrayed by 
the operators, and sold for electoral purposes. There was 
also the usual argument that the various officials connected 
with the Electric Telegraph Co. “wished to receive hand- 
some compensation allowances at the hands of the Govern- 
ment.” The Government saw clearly enough that every 
day of delay would enhance the purchase price, and they 
were not slow to enter into the necessary negotiations. 

Thus was completed one of the most effective and far- 
reaching schemes for facilitating the business of this 
country that has ever been accomplished by statesmanship. 
If any are inclined to complain of inaccuracies or delays in 
our present system of telegraphs, they will find that, com- 
pared with the system which preceded it, it is the embodi- 
ment of efficiency ; and if they protest that the service does 
not pay, they will find that those who use it are obtaining 
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full value for their money, and they may:ponder' ds to’ thé 


desirability of raising the tariff. The man to: whom: we. 


owe this masterpiece of administration is Frank Ives 
Scudamore. 

In the early days of the penny post it was the. custom to 
seal all letters. And the seal often enough bore the words, 
“Thank Rowland ‘Hill for this.” In tribute -to ‘Rowland 
Hill a grateful conntry presented him with £13,000, and 
they did themselves the honour of erecting a monument to 
his memory at the Royal Exchange.. They understood a 
penny. Scudamore conferred benefits, but upon. an age 
with fewer moments to squander upon gratitude ; his work 
remains, but destiny has removed his name from it, 
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REVIEW. 


Imperial Preferential Poluy. By CoarLes _ Bricut. 

London: P. 8. King & Son. 18. 

’ The country is getting a little bored with the fiscal con- 
troversy, and publishers find that the demand for literature 
on the subject shows a remarkable falling off. . It is a some- 
what unsatisfactory undertaking to review any work on the 
subject, as it is essentially a controversial. one, and the 
views of the reviewer must either be in harmony or totally 

opposed to those of the author. Jn the: former case, the 
review is a pzean of praise, whereas in the latter: he is bound 
to point out what he believes to be erroneous in the:author’s 
views. In the second case, he frequently finds himself 
expected to follow up his review with a lengthy correspond- 
ence with the author. : 


The book under notice is a reprint of some addresses: 


delivered on behalf of the Uxbridge Branch of the Tariff 
Reform League. There is nothing new attempted in. the 
way of argument, the author confining his remarks: to a 
general survey of the main arguments that have been 
advanced on the subject. 


Like many another disciple of Mr. Chamberlain, the 


author, like his master, shrinks from styling himself a. Pro- 
tectionist. A Free Trader in theory, but a Protectionist in 
practice, he is astute enough to see that his position is 
illogical, and seeks to excuse himself. Thus, on, p. 10, 
having already expressed his belief: in Free Trade, and 
admitted that it is theoretically irrefutable on economic 
grounds, he says :—‘ Everything which is true in theory is 
also good in practice, but with one highly important pro- 
viso, viz., that proper account be taken of other theories, 
equally true, whose spheres may collide with. that of our 
own, and possibly throw it entirely out of. action.” What 
does the author mean? Logically, he means that both 
Free Trade and Protection may be equally true in theory, 


which ‘is transparently absurd. No, the author’s instincts. 


are right; Free Trade is true in theory, and, moreover, 
may be carried into practice absolutely; whereas Protection 


is absolutely impossible as a universal system. Through-. 


out the book, Chamberlain is the final Court of Appeal ; in 
fact, the author’s attitude towards this. ‘‘ Missionary of 
Empire ” amounts almost to a mild form of idolatry. 

On the first page, we learn that by force of character the 
unpractical may be made practical. Certain ideas were 
previously looked upon as unpractical, and, adds the author, 
‘go they were, no doubt ; but, by sheer force of character, 
Mr. Chamberlain is very rapidly bringing them home to the 
community in a more favourable light.” Force of character 
can never make practical the unpractical, although an 
orator may, a8 Pope says, “make. the worse appear the 
better reason.” 

One of the stock arguments of fiscal reformers is, that all 
who do not see quite eye to eye with them are convinced that 
“all is well, and that everything is for the best in the best 
of all countries, &c.” The author drags in this platform 
claptrap, although | in his “ considerable travel: in various 
parts of the world” he most certainly. never met with any 
sane man who entertained any such preposterous notion. 

The author decides to “ almost entirely refrain from any- 
thing in the way of statistics,” and he is “not a believer in 


dealing with any special we: ae ‘a question.” _ Wise: 


follower of a wise leader! 


’ A characteristic feature of the addresses .is the launching. 
of opinions unsupported by a particle of evidence by way of. 
argument. ‘True, the author. refers to,, his assertions .a8 
arguments,: but. for the most part. they are merely opinions. 

Thus the important subject of producer‘and consumer is 
treated in this way: “A point on which I desire to lay, 
considerable stress is that, for, the nation as a whole, the. 
producer standpoint is nowadays of greater importance than, 
that of the consumer.” . Now, a statement of this kind,, 
involving an important principle, viz, that the means is 
more important than the end, deserves a "rather more serious, 
backing tban, the farther statement that “a labourer is a, 
producer before he can become a consumer, seeing that it is 
necessary to.possess money before spending it.” This is the 
sole “argument” (sic) to support such a far-reaching 
expression of opinion, Does the author seriously think that 
an agricultural labourer really “ produces” money? - If this. 
is what he learnt during his “ considerable travel in various: 
parts of. the world,” or “ when sitting, like the professors, 
in my arm-chair—a considerable and enthusiastic student of 
political economy—not only the political economy of by-. 
gone ages, but also that of to-day,” he has yet to learn one 
of the most elementary principles of economics. 

Coal‘is one of the few things which the author particu-' 
larises, He expresses the opinion, “‘ coal—like many metals. 
—many of us consider we should keep for onreel ves within 
the empire, rather than export to foreign countries.” This 
coal argument of the tariff reformer indicates a great lack 
of the sense of proportion. Taking the year 1902, being 
one for which complete records are available, in that year 
over 270 million tons of coal were produced in the United 
Kingdom, the total exports being slightly over 43 millions,’ 
fully half of which exports were sent to our own coaling 
stations “in all parts of the world, and to our Colonies.: 
Only about 8 per cent., therefore, at the outside was exported , 
to foreign countries, and it is this small total which our, 
fiscal agitator thinks is denuding the country of its coal 
supplies. 

The author, moreover, is out of harmony with the findings. 
of the Royal Commission appointed in 1901 to inquire into, 
and report upon the coal supplies of the Unitel Kingdom. 
This Commission found that there are still over 39,000 
million tons of coal to be relied on, sufficient to meet all: 
our requirements for more than 400 years ; whilst taken all. 
together it is estimated that we have over 100,000 million: 
tons in reserve; and the Commission further condemned the 
coal export duty, and gave its opinion that there seemed to, 
be no present necessity to restrict shipments artificially in; 
order to conerve our. supplies, 

Again, this coal argument is quite illogical, as the author , 
has previously shown that almost every. article exported from . 
this country means employment of labour. _ And there is, 
probably no article of commerce whose selling price contains 
80 large a proportion of the costs of labour as does that of, 
cecal, The intrinsic value of the coal itself in the ground is, 
almost trifling as compared with the actual cost of labour, 
expended upon it before it reaches the consumer. - 

The author is equally. unfortunate in his- reference to 
German exports to this country. He takes the year 1903 
to show that German exports increased by about 5 per cent. 
against our 2} per cent. , If the author could have shown. 
that during this period Germany was enjoying exceptional , 
prosperity his arguments would have had some weight ; but 
the fact is, that the excessive exports were due to a period of . 
exceptional depression, and it, is fully expected that these 
will fall off now that the internal trade. of Germany is, 
improving, 

- Speaking of retaliation, the author tells us that foreign 
countries would not dare to retaliate, that they are more. 
likely to say, ‘‘Do not shoot, we will come down,” and that 
they would lower their tariffs rather than raise them against , 


_us. In this connection we might take the author’s advice 


when he says, “ Let us judge the fiscal ‘tree by its fruit, and , 
not by the supposed nature of the soil from which it springs.” 

Well, the country bas . had excellent opportunity of judging 
of the fruit of .the experimental fiscal tree in the matter of . 
sugar. The result is that. the: consumer is now, paying 
about double; the price, and some 20,000 fewer workers are, 
employed directly than before the experiment, to say nothing 
of: the trades hit. indirectly. The confectionery trade jis, as 
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a result of this fiscal trial trip, being gradually transferred 
to Switzerland, and by the irony of fate we are export- 
ing machinery to them for that purpose. Further, 
Russia, which is one of the countries affected, and which 
would not, according to the author, retaliate, but ask us to 
stop firing, has retaliated in a most’ effective manner by 
imposing an additional tax on Indian tea. India, by the 
way, is disposed of by the author in a very airy fashion, by 
saying that “‘ Mr. Chamberlain has not happened to mention 
India when roughly foreshadowing the Fiscal Policy.”” The 
expression ‘ not happened to mention ”’ is delightful in view 
of the fact that Mr. Chamberlain has been so repeatedly 
asked what he proposes to doin regard to India. The author 
rather spoils what otherwise is a fairly temperate résumé of 
the Fiscal controversy by occasionally imputing unworthy 
motives to those who venture to disagree with him. Thus, 
we read in the peroration of the last page but one, ‘ There 
has been a great deal of talk lately about ‘ gambling with 
the people’s food’ ; the fact is, those out of office are now 
becoming ravenous, and have rushed at this opportunity of 
appealing to ignorant sentiment.” § Yet the author himself, 
in several places, distinctly states that the preferential 
policy undoubtedly will raise the price of food. 

The book raiges so many controversial points that to 
review it properly would mean writing another résumé of 
the arguments on the other side. The country has, however, 
already shown itself to be surfeited with the subject. 








THE INSULATION OF TRAMWAY MOTORS. 


Tue importance of first-class insulation in the construction 
of tramway motor armature and field coils can scarcely be 
exaggerated. At the present time, renewals of such coils 
form a large part of the maintenance expenses of railway 
motors, and in some quarters experiments are being made to 
produce an insulation having greater heat and moisture- 
resisting capacity than anything thus far marketed in 
standard machines. Some very interesting results have 
been reached by Mr. L. W. Downes, of Providence, who 
has been investigating this question for some time, and who 
presented the details of his tests at a recent meeting of the 
New England Street Railway Club. 

Anyone in the least familiar with direct-current tramway 
motor practice to-day knows that these machines have been 
brought by designers to a high state of reliability and 
efficiency. Breakdowns of motors in service still occur, of 
course, but they are so uncommon in well operated systems 
as to occasion surprise—a decided contrast to the early days 
of the industry. Derailments, the dropping of gear cases, 
broken axles, hot bearings and similar mechanical defects are 
more usually the cause of delays than are purely electrical 
difficulties. As for efficiency, a maximum of 86 per cent. is 
maintained through a wide range of load by many of the 
larger motors, and in nearly every detail of design the 
modern machine shows the result of improved disposition of 
material and workmanship. At the same time, there is in 
many cases room for further improvement in the doing 
away with all forms of carbonisable material in the insulation 
of the field and armature coils. According to Mr. Downes, 
the problem is to produce an insulation capable of standing 
a temperature of from 400° to 500° C., at the same time 
being unaffected by prolonged immersion in water, and 
especially, water at times impregnated with salt. Mica is 
unsuited to the purpose, because of its lack of pliability. 
Asbestos must be impregnated with some compound to make 
it moisture proof, before it can be employed. 

Experiments in field coil construction with asbestos fibre, 
carried out with various compounds subjected to known 
temperatures for given periods, showed that asbestos paper of 
good grade, thoroughly saturated with baking japan, secures 
an excellent heat and water repellent covering. Since 
baking japan is mainly composed of linseed oil, it was 
found to be open to the objection of all compounds con- 
taining vegetable oil—a tendency to decompose when elec- 
trified, with the consequent formation of free acids, which 
in turn’attack the copper of the windings, forming copper 
saits-and destroying the insulation between layers. Hence 


the insulated covering of a coil must be in two parts: an 
inner covering impregnated with one of the hydro-carbon or 
paraffin compounds which are not so affected, but which does 
not possess the lasting moisture repellent qualities which the 
japan does, and an outer covering which can safely be 
impregnated with the japan or baking enamel. It was 
found desirable to eliminate any material in the construction 
of the coil which would decompose under 500° C. Asbestos 
tape was used in place of cotton tape for binding the layers to- 
gether. Great care was necessary toavoid using any carbonisable 
material, not so much on account of the failure in insulation 
caused by its destruction as the mechanical vibration of the 
surrounding parts, which tends to destroy the coil ultimately. 
Mica and asbestos paper were used in place of cardboard to 
hold the layers in place, and asbestos twine for binding the 
terminal in position, thus completely eliminating any material 
which would be destroyed. by the heat encountered in practice. 

During the construction of these fireproof coils, after the 

inner covering was applied, the coils were dipped in one of 
the hydro-carbon compounds such as armalac or dielectrol. 
They were then coated with asbestos meal, which excludes 
the air and covers the coils with a heat-resisting water 
repellent. Then a covering or jacket of asbestos paper 
dampened with water was put on, the edges being connected 
by paste. Complete penetration of the water repellent is 
most important. The terminals were insulated with micanite, 
After the asbestos paper was put on, the coils were heated to 
a temperature of 350° C., the idea being to drive off any 
water which might remain and do damage. It was, of course, 
impossible to drive off ai/ the moisture, but so little remajned 
at this temperature that it could safely be neglected. Another 
covering of asbestos, followed by asbestos braid, was then put 
on, the dampness again being driven off by heating, after 
which the coils were immersed in baking japan, the dipping 
being carried on until the outer wrapping of braid ceased to 
show. The japan was then baked into the coils. In the 
first experiments very thin asbestos paper was used, about 
‘01 in. in thickness, but later good results were secured with 
a thickness of *03 in. 

Tests were made between coils insulated by cotton and by 
asbestos paper, as nearly under service conditions as possible. 
They were heated by passing a current through them in 
series, temperature measurements being made by the rise in 
resistance of the wire. The coils were enclosed in casings 
strongly magnetised, to still further carry out the idea of 
service conditions, and readings were taken every 15 minutes, 
day and night, for six days. The temperature in both coils 
or sets was gradually increased, until finally the cotton- 
covered coil reached 780° F., and the asbestos-insulated coil 
900° or over. At the end of the test both coils were 
immersed in water. The cotton-insulated coil broke down 
at once, but although the water reached the boiling tempera- 
ture, and was kept therefor about 24 hours, there was no sensible 
decrease in the insulation resistance of the asbestos coil. 
The outer covering of the cotton coil had become hard and 
brittle, while the asbestos coil was uninjured. The final 
calculated temperatures were 440° C. for the asbestos and 
419° C. for the cotton-insulated coil. Over the micanite 
bushings used to insulate the terminals were forced metal 
rings, to which were soldered disks of thin sheet brass con- 
stituting water shields, 

In another test a current of 70 amperes was applied to a 
G.E. 800 field coil, and to an asbestos coil. At the end of 
an hour the temperature of the former had risen to over 338° 
C., while it was carried to 419° in the asbestos coil. The 
G.E. 800 coil ignited and complete carbonisation took place, 
while the newer coil was uninjured. Blow holes appeared 
in lead-covered coils at 78°. In service the lower field coils 
of a railway motor are generally subjected to the most trying 
conditions, but it is doubtful whether it would pay to make 
any distinction between the grades of insulation adopted 
upon the upper and lower coils, 

Armatare coils have been successfully insulated in the 
same manner, but on account of the limited available space, 
it has been found necessary to keep down the thickness of the 
insulation. It has been found possible to use three layers of 
paper, °01 in. thick, and one thickness of asbestos tape, butt 
wrapped, if the tape is dampened and rolled down from °03 
to 02 in. Damp asbestos is quite plastic, and can thus be 
thinned without destruction of the fibre. If the leads are 
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covered with asbestos tubing, the coil will be nearly 
indestructable. Of course, as the temperature exceeds 500° 
and mounts upwards towards 1,000°, it comes dangerously 
near the melting point of copper. The insulation was not 
designed to meet practice conditions in excess of 500°, 
although the tests thus far made do not place any arbitrary 
limit on its value. It is probable that the sparking limit of 
the motor brushes would be reacbed long before these high 
températures could be attained in actual service. Delto- 
beston wire was used in the asbestos coils tested. 

In connection with this subject of insulating motors and 
other apparatus against the action of heat, it is worth 
remembering that other points besides the disposition of 
heat losses must be considered in selecting electrical 
machinery. It is often claimed by manufacturers that this 
or that piece of apparatus is provided with better venti- 
lating facilities than any similar machine on the market, 
and the fact is emphasised as though it were a point of 
great superiority. Doubtless ventilation is an excellent 
feature as far as it goes, but when the heat losses are 
aggravated by inadequate copper and iron in the construc- 
tion of the machine, the ability to throw away needless heat 
is not such a good point after all. It is all well enough to 
protect the windings against heat, but if this is done at 
the expense of ample cross-sections in the electrical and 
magnetic circuits, inefficiency is almost certain to result. 

These experiments, with a view towards improving the 
construction of motor armature and field coils, go a long 
way towards showing that there are sometimes opportunities 
to improve even standard equipment. They illustrate the 
possibilities which still lie ahead of the designer in more 
than one branch of electrical work, in his efforts to reach 
the limit of efficiency and durability. 








SWISS METHODS OF CHARGING FOR 
ELECTRICITY SUPPLY. 


Some interesting information on this subject is contained in a paper 
recently read by Dr. G. Stern before th Vienna Elektrotechnischer 
Vereio, and in the sutsequent discussion. 

The psper deals with the methods adopted by over 10) supply 
stations, and shows that nothing approaching uniformity, either in 
the method of charging or in the amount charged, has as yet been 
attained. 

As regards lighting, some stations adopt a single inclusive charge 
per nominal candle-power-year, and its amount varies from 77d. to 
1s, 4d., with an average of 104d. Others have several rates according 
to the nominal total annual burning hours. Thus, when three rates 
are adopted, the average price per candle-power-year is, for a 500- 
hour year, 104d.; for a 1,0CO-hour year, 1s. 04d. ; and for a 1,500- 
hour year, 1s. 3d. 

Although this fixed inclusive charge system is in very general use 
at present, it seems likely that it will gradually be replaced by the 
meter system. For many years when meters were employed the 
charge per kilowatt-hour was from 3d. to 6d., and this was supple- 
menfed by a further charge of from £2 163. to £3 12e. per year per 
kilowatt as a guarantee egainst loss through too little use of the 
lamps installed. This latter charge was later replaced by a definite 
minimum charge on each consumer of from £1 4s. to £4 16s. per 
annum, In cases where the sole charge is a rate per kilowatt-hour, 
the amount of this rate varies from 37d. to 7?d., and is subject to 
varying rebates. 

These rebates are assessed sometimes on the number of lamp con- 
nections, sometimes on the hours of burning (where the charge is 
by meter), and sometimes on the amount of the total annual con- 
sumption expressed either in kilowatt-hours or in the money value 
of these kilowatt-hours (allowing for the reduced price per kilowatt- 
hour at increasing consumptions). 

The first of these methods is employed in only 15 cases with fixed 
inclusive charge. The rebate commerces at lamp connections vary- 
ing from 100 to 500 o.p., and takes the form cf a reducticn of from 
10 per cent. to 40 per cent. The :econd method of allowing rebate 
only occurs in seven stations, and in mcst of these the amount of 
the rebate allowed rises steadily with the number of burning hours. 
The third method is employed in 53 ont of the 115 cases examined. 
Ten of these grant rebate indefinitely, 24 according to the annual 
money value of the energy consumed, and 14 according to the 
consumption in kilowatt-houre. 

When the reduction is made acccrding to the kilowatt-hours, the 
first kilowatt-hours up to a certa‘n number, say 500 xw.-hours, used 
in the year, are charged at the full normal rate, a further number 
of kilowatt-hours (generally a larger number than before, say 1,000 
Kw.-hours) is charged at a :educed rate, and so on to the end of the 
financial year, when the process recommences. 

The rebate stated as a percentage of the total yearly cost varies 
greatly. Most of the companies allow rebate after a consumption 





of the value of from £8 to £12, and at a rate of from 1 per cent. to 
10 percent. The highest reba'es ever allowed are 33 per cent. on 
a normal price of 6Zd., and 45 per cent. on a normal price of 43d. 
per uni’*. 

Special systems intended to allow equitably for all the interests 
involved, such as the Wright system, have not found favour up to 
the present. 

A comparison of the annual charges in typical cases shows that 
for 300 to 500 annual burning hours the cost by meter comes 
out lower than with the single inclusive charge per candle- 
power-year, the difference being only slight at 500 hours, 
but more marked at 300 hours. For 700 hours the meter 
charge is about 35 per cent. greater than the other, and for 1,000 
hours about 55 per cent. higher, and so on for still longer hours, 
shcewing that the existing meter charges for short hours of burning 
are too low, whilst for lor g hcurs-the inclusive charge is tvo low. 

Torning next to the supply of energy for power purposer, out of 
88 supply stations 18 charge exclusively by meter, and 31 exclusively 
by a fixed charge, while 39 employ both systems. 

The fixed inclusive charge is especially-commonly employed in 
the supply of ent rgy to factories during the complete working year 
of from 3,0C0 to 3,300 hours. The amount of the charge is usually 
based on the actual horse-;ower developed at the motor spindle. 
Scme stations allow one fixed price per H P.-year, while others vary 
the price according to the size of the motor. 

The charge per H P.-year for 3-H.P. motors varies from £16 183s. to 
£5 88, with an average of £9123. For 15-Hp. motora it varies 
from £13 to £4 4s., with an average of £8 2s., and for 50-H Pp. motors 
it varies from £13 to £4 83., with an average of £7 4s. 

Twenty-five companies make additions of from 12 per cent. to 
50 per cent. to the fixed charges when the motor is to be available 
at all hours of the day or night in place of merely for the usual 
annual working hours. 

When meters are employed for motor supply, they sometimes 
tsk2 the form of mere working hour indicators, the average horse- 
power being either simply estimated ¢pproximately or obtained by 
means of a recording wattmeter. 

Fifty-one supply companies, however, employ ordinary kilowatt- 
hour meters. Fifteen of these have a single fixed price per kilo- 
watt-hour. Twenty-nine of them insist on a minimum annual pay- 
ment, depending either on the total kilowatt-hours consumed or on 
the size of motor installed, and varying from £2 16s. to £10 per 
consumer per annum, 

When direct charging by meter is employed without additional 
tax on the consumer, the price varies from 1°05d. to 1:25d. per 
H.P.-hour for small motors, and from 6d. to ‘854. per u.P.-hour for 
large (30 u.P. to 50 Hv.) motore. The prices per kilowatt-hour 
vary greatly, various companies fixing the amount at 6d., 85d. 
‘95d., and even as high as 57d. 

In some cases part payment is obtained by a fixed annual charge, 
varying from £7 4s. to £14 15s. per H P.-year, and in :uch cases the 
rate of payment per kilowatt-hour is especially low (‘2d. to ‘3d.). 

Rebate is allowed on the same principles as for lighting supply, 
the amount of rebate most commonly depending on the total annual 
consumption. 

Sixty-eight out of the 88 supply companies allow reductions when 
the power is ueed during tke daytime only, mostly by reducing the 
fixed inclusive charge per annual horse-power to between £5 and 
£7. Only three companies employ double-tariff meters. 

A comparison of the results cf the different systems shows that 
up to about 1,000 hourr, use per annum the cost by meter is lower 
than by fixed inclusive charge (based on a 3,0C0-hcur year’, but 
that if the power is used throughout the working year, the cos5 by 
meter is, on the average, very much greater than by the fixed charge 
method. x 








THE PROPER USE OF UNITS. 


THERE are constant complaints about the feults of systems of mes- 
surement or units. There ie, after all, nct much in systeme ; there 
is far more in principles, and if engineers and cthers would think 
and calculate on first principles they wculd commit far fewer and 
less serious errors than they fall into by clumsy rule-of-thumb 
methods of calculation. 

Such a case recently came under notice, which had relation to the 
amount of circulating water requisite for condensing a given weight 
of steam. The summer temperature of the water supply being 
probably about 52° F, certainly not 55° F., the ratio of circu- 
lating water was given as 25 times the feed water, on the assump- 
tion that the hot well temperature might be about 100° F., and that 
each pound cf feed water supplied could not possibly be called on 
to part with 1,100 heat units. Nothing, in fact, was deducted for 
work done or for radiation losses. The pcople concerned wrote to 
manufacturers of condensing plant, and a supply of 50 times the 
feed was demanded. It is evident that, since the manufacturers 
knew their business, they had based their reply on the circulation 
water being supplied probably at the temperature of a pond or of 
a cooling tower. The purchasers, however, did not appear to have 
gone beyond mere rule-of-thumb methods, threw the blame upon 
their ergineer, and proceeded to put themselves to the expense 
of procuring twice as much water as they required. Is not this 
but a sample of the everyday practice of too many of our indus- 
trial concerns? The dirctors or tke management have no tech- 
nical knowledge fitting them to undertake the duties thry engage 
to perform. The men engaged by euch directcra secure their posi- 
tions without the necessary qualifications for them. Olten the 
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so-called ergineer is merely a mechanic who has grown up with the 
business, has ac quired no knowledge of the principles of ergineer- 
ing, and mskes no attempt to be other than a mere mechanic. All 
he does is Cone by experience of tomething gone before that was 
similar, or by reference to some pocket-book out of which a formula 
is dragged and wrongly applied, or a process of trial and error is 
gone through at the expense of the proprietor or the unfortunate 
shareh lders, and experiments quite needless are entered upon 
which the mildest of elementary knowledge of a few physical facts 
would chow to be unnecessary. 

Based as are most of our industries on the calorific power of coal, 
a krowledge cf the thermal unit ought to underlie everything, for 
it is the measure of mechanical effort, of electrical energy and of 
chemical energy, and is, in fact, the universal coinage of scientific 
data. To use this coinage properly, it is no more necessary to 
know what heat is than it is to know what the gold is from which 
material coins are made. But it is necessary to success in industry 
to know how to calculate results in their proper units. 

In the outcry for technical education, it has often been pointed 
out in the:e columns that it is to the employers that it is necessary 
to lock before improvement can be expected. Scientific industry 
cannot live and prosper under ignorant leadership. 

We have used the thermal unit in our parable not to point a 
special case, but to illustrate a parallel exemple, for this urit corre- 
lates all others. It is also simple, yet it is hardly understood by 
men wh) are responsible for the use, of millions daily. An equal 
ignorance pervades employers in other lines. How are these em- 
ployers to be brought into line technically with their ycungest 
apprentices? There is a huge mass of unused knowledge in 
lower :anks of which no use is made by those who, while, perhapr, 
calling for protection, are letting flow unregarded to waste many 
fortunes. 








NEW PATENTS APPLIED FOR. 


Compiled — oe | for this journal b; .P. THompson & Co., Electrical Patent 
Agents, 822, High Holborn, London, W.C., and at Liverpool, to whom all 
inquiries should be addressed. 


11,745. “Improvements in electric telegraphy.” I. Kirsre. June 5th. 
(Complete.) 

11,756. ‘‘Im}rovements in or relating to apparatus for preventing the ‘live’ 
wires of electric tramways falling to the ground in case of breakage.” S. Sims 
and A. Roserrs. June 5th. ‘ 

11,773 ‘Improvements in magneto-electric ignition apparatus.” F. R. Simms 
and R. Boscu. June 5th. (Complete.) 

11,774. ‘‘Improvements in electric fuses and cut-outs.” THE BRITISH 
Txuomson-Hovuston Co., Lrp. (The General Electric Co, United States.) 
June 5th. 

11,805. ‘‘ Improvements in switches for use for electric lighting and power.” 
W. C. Kirwan and K Quaney. June 6th. 

11,818. ‘‘ An imyroved universally adjostable electric light bracket.”” E. J. 
OVERELL. June 6th. 

11,€21. ‘Load equaliser for alternating currents with automatic regulation.” 
R. Bracn. June 6th. 

11,840. ‘‘ Electric block signalling and train control system.” J. A. WHYTE. 
June 6:h. (Complete.) 

11,860. ‘‘Improvementsin or relating to electric target setting apparatus.” 
A. J. Bovtt. (Phonix Elektrctechnische Ges. m.b.H., Germany.) dune 6th. 
(Complete. ) 

11,861. “Improvements in battery plates.” H. C. Huspezy. June 6th. 
(Complete.) 

11,862. ‘‘Improvements in battery plates.” H. C. Hussein. June 6th. 
(Complete.) 

11,881. ‘Improvements in arc lamps.” B. M. Drake and J. M. GorHaAmM. 
June 6th. 

11,899. “Improvements in electrical relays fcr railway track circuits and 
telegraph purposes.’””’ W.R. Sykes. June 7th. 

11,901. ‘‘Electrically operating stop watches from more than one place, 
automatically.” B.A, Pitkineton. June 7th. 

11,921. ‘Improvements in methods and apparatus for producing electric 


_ sound signals.” C.H.O’Brizn. Jure 7th. (Complete.) 


11.923. “ Improved controlling apparatus for electrically-propelled vehicles.” 
W.N.ETEwaRT. June 7th. 

11,924. ‘“‘Improvements in driving gear for electrically-propelled vehicles.” 
W.N. Stewart. Juce 7th. 

11,931. “Arrangement for suppressing harmonics in alternating-current 
machines.’’ La SocreTeE ANONYME WESTINGHOUSE and M. Lrsianc. (Date 
applied for under Patents Act, 19/1, June 10th, 1904, being date of application 
in France.) June 7th. (Complete ) ; 

11,949. “Improvements in and relating to the manufacture of incandescent 
filaments for electric incandescent Jan ps.” A. Just, F. Hanaman, and 
Vereiniete Execrricirats Actien-GrEsELLSCHAFT. June 7th. 

11,967. ‘Improvements in connection with hoisting gear for arc lamps and 
other like purposes.” Crompton & Co., Ltp., and E. W. ABBorr. June 7th. 

11,970. ‘‘ Improvements in and relating to electric switches.” THe BritisH 
Tuomson-Hovuston Co., Ltp,, and E. B. Wepmore. June 7th. 

11,971. ‘‘Improvements in vapour electric apparatus.” THE BrITIsH 
Tuomson-Hovuston Co., Lrp. (The General Electric Co., United States.) 
June 7th. 
~ 11,984. ‘* Devices for electro-mecdical treatment.” F. Ler. June 8th. 

_ 11,995. ‘Armoured casing for electrical wiring and the like.’’ L. Howe Lu. 
June 8th. 

12,003. ‘‘ Improvements in socket connections fir electric light cables.” 
H.E. Saxsy. June &h. 

12,023. ‘* Electric conductor ra‘l insulator.” C.H.Roxserts. June 8th. 

12,024. ‘An improved electrical switch.’’ A.W. PENRosE, June 8th. 

12,032. ‘Improvements in connection with regulating »heostats and motor 
¢tarters for elecirical purposes.” G.E. FLetcHer. June9th. (Complete.) 

12,090. “Improvements in electrical measuring instrumenty:.”” G. K. B. 
ELPHINSTONE. June 9tk. 

12.097. ‘In provements in and relating to electric arc lamps.” P. ZusMAN. 
(O. Kénitzer, Germany.) June 9th. 

12,105. ‘A new insulating material and process for preparing the same.” 
J. MEYENBELG. June 9th. (Complete.) 

12,150. ‘t Improvements in apparatus for compressing or setting the bocds of 
electric railways and tramways, and for other analogous purposer.’’ J. SHaw. 
June 10th. 


12,160. ‘‘ Electro-catelytic process for obtaining fixed gases from any suitable 
carburant.” A.A. EvEeno, June 10th. x 

12,170. ‘* Improvements in electrical cables.’ H. Epmuunps and P, Dawson. 
June 10th, 

12,171. “Improvements in and connected with electrical cables or con- 
ductors.”” H.Epmusps and P. Dawson. June 10th. 

12,182, ‘Improvements in arc lamps.” R.P. Myers. June 10th, 

12,193. ‘“‘Improvements in and relating to means for starting and con- 
trolling alternating current’ motors.” W.E. Evans. (The Allgemeine Elek- 
tricititsGes., Germany). June l0th. 

12,202, ‘‘ Improvements in electric bells.” S.A. Buisrey. June 10th. 











PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of Messrs. W. P. 
Tuompson & Co., 322, High Holborn, W.C., and at Liverpool, price, post 
free, 9d. (in stamps). 


1903, 


WIRELESS TELEGRAPHY. G. Morin. 20,061. September 17th. 

Gatvanic Battertres, G. A. Wedekind and H. P. R. S. Porscke. 20,313, 
September 21st. 

a Corts. V. Reichenberger and E. Weirsmiiller. 20,572. September 
24th. 

MaRINE SiGNats. J. Eggen. 20,798. September 28th. 

Dynamo-Exvecrric Macuines. H. Chitty. 20,820. September 28th. 

TELEGRAPH SysteMs. C.K. Jones. 20,907. September 29th. 

Movuntinc ExLectric Fittincs or INstRuMENTS. R. W.H. Hofstede-Crull. 
21,008. September 30th. 

MerasuRinG Evecrricity. W. Hamilton. 21,027. September 30th. 

Etectric Resistances. H. M. Hobart and F. Punga. 21,054. October Ist. 

Party Line TELEPHONE Systems. H.C. Heide. (G. A. Lowry, U.S.A.) 21,078. 
October Ist. 

—, Etectricity. ‘A.J. Boult. (M. E. Turner, U.S.A.) 21,090. Octo- 
er Ist. 

TELEGRAPHS. A. Battaglia-Guerrueri. 21,194. October 2nd. 

MEasvrinG Exectricity. Siemens Bros. & Co. (Siemens & Halske, Akt. Ges., 
Germany.) 21,404 and 21,405. October 5th. 

ME4suRING ELEctTRiciITy. Societe Anonyme des Ateliers de Mecanique de 
Precision de Territet, Switzerland. 21,504. October 6th. 

GALVANIC BATTERIES. J. M. LaCroix. 21,652. October 8th. 

WIRELEss TELEGRAPHY. T. E. Clark and T. E. Clark Wireless Telegraph, 
Telephone Co. 21,653. October 8th. 

MEAsvuRING Etectricity. C. Beetz. 21,700. October 8th. 

Evectric Lamps. G. M. Lane and E. H. Adams. 21,909. October 12th, 

Dynamos. W.C. Martin and J. Lowson and W.B. Sayers (trading as Martin 
and Co.) 22,053. October 13th. 

ELectropes. G.Cornaro. 22,090. October 13th. 

DynaMmo-ELEctrRic MacHinEs. G. M. Gibson. 22,269. October 15th. 

TELERHONE Systems. W. C. Fairweather. (Kellog Switchboard and Supply 
Co., U.S.A.) 22,440 and 22,440a. October 17th. 

Winpin@ Exectric Coits. W.H. Wilson. 22,448. October 17th. 

RanGE Finpers. H. Shoemaker. 22,486. October 17th. 

Covptines. F.H.de Veulle. 22,634. October 20th. 

CouERERS. L. Dorman. 22,680. October 20th. 

DISTRIBUTING AND REGULATING Evecrricity. J. Dalziel. 22,758. October 21st. 

Cuiocks. F. A. Chandler and B. Bonniksen. 22,858. October 22nd. 

Motors. E. A. Carolan. (General Electric Co., U.S.A.) 22,911 and 22,913. 
October 22nd. 

Motors. B.G. Lamme. 23,057. October 24th. 

ELECTROMETERS. Crompton & Co. and W. A. Price. 23,443. October 29th. 

SwitcuEs. J. Tomlinson and H. Lomax. 28,608. October 31st. 

MEASURING Execrricity. (Soc. Anon. des Ateliers de Mecanique de Precision 
de Territet, Switzerland. 23,652. October 3rd. 

GaLvanic Batteries. H.Nehmer. 23,712. November 2nd. 

Conpuctors. E. Giraud, 23,978. November 4th. 

TELEGRAPHS. J.D. White. 24,025. November 5th. 

ELEctrRIic Batus. J. Zwiebel. 24,127. November 6th. 

DYNAMO-ELECTRIC Macuines. A. P. Zani. 24,129. November 6th. 

MAGNETO-ELECTRIC Macuines. A. G. Bloxam. (A. Schoeller, Germany.) 
4,302. November 9th. 

Suips’ TELEGRAPHS. G. Green and F. E. Prior. 24,444. November 11th. 

TreELEGRAPHS. J.T. Armstrong and A. Orling. 24,516. November 11th. 

Gatvanic BatTeries. W.P. Thompson. (Pfluger Accumulatoren-Werke Ak.- 
Ges.) 24,626. November 12th. 

RECORDING TELEPHONE SiGNALs. E.G. Craven. 24,680. November 13th. 

ELECTRICALLY-PROPELLED VEHICLES. British Thomson-Houston Co., Ltd. 
(General Electric Co., U.S.) 24,798 and 24,799. November 14th. 

SuprortinG Lamps. M. H. Galworthy and London Electrical Fittings Co. 
25,628. November 17th. 

Current Merters. G. W. S. Case and Reason Manufacturing Co. 25,074. 
November 17th. 

GENERATORS FOR IGNITING IN INTERNAL CoMBuSsTION ENGINES. G. Honald. 
25,150. November 18th. 

Arc Lamps. L. Cibie. 25,153. November 18th. 

Cut-outs. H.H. Hornsby and E. W. Anger. 25,222. November 19th. 

GaAs AND LIKE Encinges. L. Mellor. 25,482. November 23rd. 

British Thomson-Houston Co., Ltd. (General Electric Co., U.S.) 

. November 28rd. 

British Thomson-Houston Co., Ltd. (General Electric Co., U.S.) 

7. November 23rd. 

Arc Lamps. W.J. Davy. 25,577. November 23rd. 

sa Cots. Y. W. Delves-Broughton and J. A. Cole. 25,591. November 
24th. b 


















LIGHTAING ARRESTERS. G. Zapf. 25,657. November 24th. 

CoIN-FREED APPARATUS FOR ELECTRIC METERS. British Thomson-Houston Co., 
Ltd., and F. Holden. 25,658. November 24th. 

TELEPHONE SystEMs. Falk, Stadelmann & Co. 25,663. November 24th. 





1904. 


SELF-REGISTERING ELECTRICALLY-OPERATED SECTIONAL TaRGEts, G, A. Peters. 
9,008. April 19th. 

Execrric Arc Lamps. C. E, Foster, E. R. Grote and M. V. Ely, 9,123. April 
20th. 

Automatic REGULATION OF ELECTRIC CURRENTS FOR CHARGING Batrerizs. The 

Actiengesellschaft Brown, Boveri & Cie. (Date claimed for patent under 

Patents Act, 1901, April 23rd, 1903, being date of application in Switzerland.) 

9,306. April 22nd. 
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